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Photo by courtesy of [.C.1. (Explosives) Ltd. 


The advance of micro-chemical technique has been facilitated by the 
reliability and handiness of Oertling micro and semi-micro balances 


For‘Example: The No. 63P/PB micro chemical 
balance gives direct readings in thousandths of 
a milligram up to 0.1 mg, plus or minus, with- 
out the use of riders or fractional weights. 


L. OERTLING, LTD. 
110, GLOUCESTER PLACE, LONDON, W 1. 
(Near Baker Street Station.) "Phone WELbeck 2273. 
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of Chemicals, Food Products, Drugs, Minerals, 
Synthetic Materials, etc. 


RING ROLL MILLS 

BALL AND TUBE MILLS 

PINNED DISC MILLS 

DISINTEGRATORS 

CRUSHERS @ AIR SEPARATORS 
MECHANICAL AND PNEUMATIC HANDLING 
MIXERS AND BLENDERS @ DRYERS 


Sloss te Pinned | TT = @ UNIT MACHINES OR COMPLETE 
electric motor, feeder and SMatsdt t imwiy INSTALLATION are designed, con- 
bagging-off valve. Air Tees 5 a Se it, structed and_ installed to suit 
ove Ck ag ‘—ieels ise ae: standard or special duties. 

feeder chain drive to give —_ ke Pn 

clear view of gearbox and 


w Consult :-— 
driving motor. 








(QIEHANG 


cannot jam 
or blow 
) . steam. 
These Salts are obtaining a wide use in the ee . _.... Unique in 
treatment of concrete for protection against : design, fool- 
atmospheric action and subsequent dis- : proof in op- 
integration. ee . : eration, 
The method used is a surface treatment and si Simplicity 
is the practical application of well-known rw ne Steam Traps 
chemical reactions designed to remove free il eat - ohave only 
lime from the concrete and replace it with s “4 td one m'ving part— 
insoluble fluorides and silica, thus leaving the 4 y afree floating stain- 
surface impervious to water and resistant to y less steel sphere. 
the acid of the atmosphere. Each trap is guaran- 

. teed for years; send 
for a trap on trial. 
Good deliveries can 
be made in most 
sizes of traps. 


4 QUEEN VICTORIA STREET, LONDON, E.C.4 
Telephone: B’ham Central 8553 (6 lines) and TRAFFORD PARK, MANCHESTER. 
Telegrams & Cables: Cruickshank Birmingham Telephone: CITY 2235. TRAFFORD PARK 1903. 
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NASH HYTOR VACUUM 
PUMPS ann COMPRESSORS 


FOR THE CHEMICAL AND ALLIED INDUSTRIES 
MANY ENTIRELY NEW PROBLEMS HAVE BEEN SOLVED SUCCESSFULLY SINCE 


1939; WE MIGHT ALSO HELP YOU WITH OUR ACQUIRED EXPERIENCE IF YOU 
COMMUNICATE WITH 


NORMAN ENGINEERING COMPANY 


BRITISH AGENTS AND SERVICE ENGINEERS FOR 


NASH ENGINEERING C2 (Great Britain) | 1D. 


HYTOR WORKS, COMMERCE WAY, PURLEY WAY, 
Telephone : Cc ROY DO . Telegrams : 


CROYDON, 2278/9. ** NASHNORMA’’, CROYDON 


















































| (fds 
j _ ey 
BRITAINS CHEAPEST PORT 
N Ly 


rs Every Facility for 


ULL f fl G Po 
G ty, 





\ 






‘SS 















‘\ 






4, 
Ui! 
lifyn¢4% yG 
y YY" G Gry, 
A. 


4, 
i, 


% 


Y 
Yy Enquiries invited for sites for these new 
YY chemical industries :— 
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“4 


Adhesives insulating materials Plastics 
(/, Artificial fibres Leather ds Resins, synthetic 
Candies » ~- artificial Safety glass 
Carbon, active Lime products Toi rations 
lose ucts M 


Dex 

i .. ae Ore refi ood distillation 

, ee 7 — Pigments products 

f ari ' The above are industries for which raw 
fi (UIT ee materials are normally available at the Port of 
‘ 4 oy aa Hull or can be supplied by existing industries. 
? ; | i By Yj kite O TOWN CLERK - HULL 
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LABORATORY EQUIPMENT 





The KESTNER FLEXO MIXER is a small 
machine for general stirring and mixing 
problems. It has a speed control giving a range 
from slow speed up to 2, r.p.m. It has a 
flexible driving shaft, and the stirrer blades are 
made to suit all conditions. The driving motor 
is kept well clear of steam or corrosive fumes 
arising from the mixing vessel. Write for 
Leaflet No. 255. 


The KESTNER VIBRO MIXER AND 
SIFTER, a laboratory apparatus for mixing 
liquids and solids, grading, sieving, or separat- 
ing powdered or granular solids, by means of 
vibration at any required periodicity. Write 
for Leaflet No. 253. 


The KESTNER LABORATORY SPRAY 
DRIER. This is a Kestner Patent Small Scale 
Spray Drier which produces a dry powdered 
product of uniform texture in one operation 
from solutions or suspensions. It is specially 
arranged for easy cleaning and is suitable for 
handling a wide range of products. Each unit is 
complete with heater, fan, dust collector, 
driving motor and all necessary equipment. 
Write for Spray Drier Leaflet No. 264. 


The REAVELL INFRA-RED EVAPOR- 
ATORS AND DRIERS embody the most 
up-to-date principles of Infra-Red Radiation. 
Send for Leaflet No. 272 describing the 
Laboratory type I.R. DRIER or EVAPORATOR. 


KESTNER’S 


Chemical Engineers, 5 GROSVENOR GARDENS, LONDON, S.W.|I 
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Cameras and Equipment for 
RESEARCH WORK 


Drum cameras for recording phenomena of micro-second 
duration. 


Single shot and continuous film recording cameras for use 
with standard cathode ray oscillographs. 


Multi-channei cameras, with up to I5 built-in cathode ray 
tubes, supplied complete with all electronic equipment. 





AVIMO LIMITED+ TAUNTON + SOMERSET 
Telephone : 3634 











Illustrated are some of the instruments 
we manufacture for indicating, recording, 
controlling and transmitting 
temperatures from -I00° up to 
3090° Fah., 1700° Cent. 


If you have any temperature problems, 
we can give you the benefit of nearly 
100 years’ experience. 


EGRETTI 
& ZAMBRA: 


122 Regent St., London, W.! 


rere” 
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Thirty years of development and manu- 
facturing experience enable Foxboro to 
offer industry, Recorders and Controllers 
for temperature, pressure, humidity, 
liquid level, flow and other process 
measurements fully certified and 
guaranteed. CERTIFIED for accuracy and 
response—GUARANTEED for functional 
reliability .. . 

fait accompli. 


FOXBORO-YOXALL LTD 


AD ROAD, MERTON, LONDON, SW.18 






tish made instruments 
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of the 


UNIVERSAL 
MIXER eae 


is capable of adaptation 
to innumerable 
industrial 

purposes. 





The Basic Principle 























spat : ‘} \\\ Here, for instance, is a machine of 18 gallons 
——eeeet ) capacity, with our Sigma type blades carrying 
adjustable, serrated edges, revolving in opposite 
directions against a saddlepiece likewise serrated, 
to obtain a shredding action simultaneously with 
thorough incorporation of the mix. 


- 
> a 
(—— 





The jacketed trough is lined with renewable steel 
wearing plates. 


BAKER PERKINS 








 &@ &£he A A wR Ef ES ES PETERBOROUGH | 
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useful laboratory plant by 


PASCALL 


ROLLER MILLS 





These mills are invaluable for 
research work. Research chemists 
and pharmacists find them to be 
of practical and outstanding 
interest. 





MIXER-SIFTER 
Ideal for refining creams, oint- 


ments, pastes, paints, printing 
inks, plastics, lipstick mass, etc. 
Available with rolls 2” dia. by 4’, 
and 34” dia. by 6”, either in hard, sifting in the labora- 
acid resisting porcelain’ or tory. Available in 
hardened and ground steel. two sizes. 


A simple, inexpen- 
sive and efficient 
unit for mixing and 



























END RUNNER MILL 


A mechanically operated 
mortar and pestle suitable 
for grinding and mixing 
dry or wet material. 


Mortar and runner are 
made of porcelain. The arm 
carrying the runner is 
hinged and the _ whole 
assembly can be swung 
clear of mortar. 








TEST SIEVE VIBRATOR 


Variations in screen analysis are entirely elimin- 
ated by this scientifically designed instrument. 
The movements incorporated into the patented 
mechanism ensure accurate results. 

A special fitment allows quick release or clamping 
of nests of sieves which are optional accessories. 


Write for list CA 4. 


THE PASCALL ENGINEERING CO. LTD. 


re CTURCARS riInDinG AND MIXING MACHINERY 
> N 3 a = i OnNnNoaG§gn,, N WwW. 


TELEGRAMS: PASENCO PHONE LONDON 
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ATHOLE G. ALLEN (Stockton) LTD. 


STOCKTON-ON-TEES, 


Telephone : 
STOCKTON 6375 (3 lines) CO. DURHAM 


Telegrams : 
Chemicals, Stockton-on-Tees 


Manufacturers of 





TOLUENE NITRATION PRODUCTS 
BARIUM CHLORIDE and BARYTES 


FERRIC CHLORIDE and 
FERROUS CHLORIDE 





We regret it is not possible at present 
to accept all orders offered. 


The existing Coal Shortage difficulties 

are mitigated now that our long-stand- 

ing plans have reached maturity, and 

we have OIL FIRING equipment 
functioning. 





NON-MEMBERS OF TRADE ASSOCIATIONS 
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©) UR MODERN LABORATORIES are individually planned and 

designed for their particular purposes in Research, Industry and 
Education. 60 years’ widespread experience enables us to offer 
suggestions and designs based on the best of present-day develop- 
ments. We utilise results of established motion study researches 
in planning our laboratories : for eliminating unnecessary walking 
and transport’; for*comfortable seating ; to minimize body move- 
ments ; and for glarefree lighting and efficient ventilation. Our 
fitments allow for easy dusting and cleaning, ease of accessibility, 
abundant storage space. They can be planned with a view to future 
rearrangement. 


Further information is given in our catalogue ‘‘ Laboratory 
Furniture and Fittings.”’ 


Our Technical Department is always available for free consultation 
and advice. 


Some Laboratories recently equipped by us are: 


Reems ed FG ccc coc cccccdccccescesccncesscccesececeeses The Distillers Co. Ltd., Penicillin Factory, Speke 

Gameres Ged Rae: §— cavccciscoceccdcececccindcséccescececéececs The Express Dairy Co. Ltd., London. 

Biochemical end Research — ..cccecccccccccccecccccccccccccecess British Colloids Ltd., London. 

Penicillin Routine and Research, Biochemical _ .........+++ Glaxo Ltd., Greenford, Watford, London 
Barnard Castle and Aylesbury. 

Research and Bacteriological .........ccccccccecceceeceseeeseeees International Chemical Co. Ltd., London. 

GONE ccccckbncctectbacdbedbescotinssscate tbshaceistecdbtinnsins County Laboratories, Dorchester. 


Write asking for the attention of ‘ E.L.’’ 


CHAS. HEARSON «& C° L” 


LABORATORY FURNISHERS & APPARATUS MANUFACTURERS 


68 WILLOW WALK: BERMONDSEY - LONDON : S:E:I 
(BER. 1331/32, 2456) 








x THE CHEMICAL AGE 26 APRIL 1947 





IMMERSION HEATING 
with 
VITREOSIL HEATERS 





When other methods are inapplicable the contents of 
non-metallic tanks, tiled or of synthetic materials, can 


safely be heated by VITREOSIL electric immersion heaters. 


THE THERMAL SYNDICATE LIMITED 


Head Office: London Depot: 
Wa'lsend, Northumberland 12-14, Old Pye Street, Westminster, S.W.|1. 
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THE 


MICROID NALIK PRESS 


An improved British-made Press for use in extruding the alkali 
metals as wire. 

















==) The Microid Nalik Press is suitable for use in 


extruding sodium and potassium as wire 0.5 





mm. diam. and lithium as wire 1.0 mm. diam. 
The powerful dehydrating and reactive pro- 
perties of these elements are much enhanced 


by the great increase in surface area. 


The Nalik Press has a number of features not 
found in the sodium presses hitherto imported. 
It:has : (a) an adjustable bottle stand, (b) a 


stainless steel one-piece mould, (c) a fully- 








floating stainless steel plunger, (d) it is simply 
secured to the bench by one bolt. 





Descriptive leaflet GT. 1353/27 free on 


application 





GRIFFIN and L[ATLOCK Lid 


Established as Scientific Instrument Makers in 1826 


LONDON MANCHESTER GLASGOW EDINBURGH 
Kemble St., 19 Cheetham Hill Rd., 45 Renfrew St., 7 Teviot Place, 
W.C.2 4 tbe | 


BIRMINGHAM : STANDLEY BELCHER & MASON LTD., Church Street, 3 
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RESPIRATORS 


for work in Poisonous, 
Noxious and Irritant Fumes 2 


OXYGEN BREATHING 
APPARATUS 


The “PROTO” as used by the 
N.F.S., Mines Rescue _ Brigades, 
Work’s Fire Brigades and many 
overseas organisations, also 
“SALVUS” & “ FIREOX” half-hour 
oxygen breathing apparatus 


AND COMPRESSED AIR TYPES. 
SMOKE HELMETS 


of all Patterns 


OXYGEN RESUSCITATION APPARATUS 
for Asphyxiatia, Electric Shock, etc. 


ACID AND WATERPROOF CLOTHING, 
GOGGLES, GLOVES, FUME MASKS, ETC. 


xii 




















SIEBE.GORMAN & CO.L™ 








Y EVERYWHERE => 








>} EVERYTHING FOR SAFET 


Telegrams : . Telephone : 
Siebe, Surbiton DAVIS ROAD, TOLWORTH, SURREY. Elmbridge 5900 



































THE CHEMICAL AGE xiii 


GRINDING 





GRADING , iia 
SIEVING or SEPARATING 
AND DRYING OF 
MATERIALS etc, UNDERTAKEN 
FOR THE TRADE. 


Also suppliers of 
GHOUND S/L/LA, 
FILLERS AND 
LHIEM/LALS. 


i 


JAMES RENT 


LIMITED. 


MILLERS, 
MANOR STREET 


FENTON. 






STAFFORDSHIRE 
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EXCEPTIONAL 


Ma 


F XPERIMENTAL research work, 

and routine testing, call for 
the most dependable laboratory 
glassware that the craftsman can 
produce. PYREX Brand Scientific 
Glassware has the remarkably 
ow co-efficient of expansion of 
3.2 x 10° per degree C. and its 
resistance to the effects of 
sudden thermal changes, and all 
acids (except hydrofluoric and 
g'acial phosphoric) makes it 
absolutely safe and dependable. 


























PYREX Brand Scientific Glass- 
ware meets fully the demands 
of ali laboratory and chemical 
manufacturing processes, and 
saves much of the heavy cost of 
giassware replacements. 


Our ustration shows PYREX 
Brand Stoppered Flask List 
No. S. 84. 





Ask for 


; : 
4 ; > : 
F ; , tered Trade Mark Brand 


Scientific Glassware 
—and see that you get it ! 








PYRExX Brand Scie ntific 
G/iassware s supplied only 


throu th Laboratory Furnish- 





ers, but tlustrated catalogue 
and two free copies of our 
Notebook wi 
faba 


n 





Dr. Tucker's Generator 


-&r ‘otela , rf re ‘ , r ~\ rat 
EE CARBON DIOXIDE & HYDROGEN) 





REFERENCES :—“ TheAnalyst,”” 1939, 64 410-415. 
1942, 67 220. 


Price... £6. 12. o. plus 75%." 


Quricxrit 


LABORATORY GLASSWARE WITH STANDARD 
INTERCHANGEABLE GROUND GLASS JOINTS 





QUICKFIT & QUARTZ LTD 


| ALBEMARLE STREET, LONDON, wW.1. 
paenet Sagens Gore JAMES A. JOBLING & CO. LTD., 


Works : Triplex Works, King’s Norton, Birmingham 
| Wear Glass Works, SUNDERLAND. ,... | ™ 

















OE, A ee a 
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TUBULAR LABORATORY FURNACES 
ty general combustion werk a Temperatures up W 15007. 


The range of JMC platinum 
wound electric furnaces is 
designed for general combus- 
tion work at temperatures 
up to 1,500°C. Thermal 
efficiency is high, heat losses 
being reduced by carefully 
graded lagging and a special 
refractory cylinder, conse- 
quently high temperatures 
can be maintained with 
exceptionally low power 
consumption. Type T5 
operating, for example, at 
1,350°C. with a load of 700 
watts consumes 0.5 units 


per hour. 











Standard models are available complete with 
control unit, thermocouple and pyrometer, 
or special designs can be built to meet in- 
dividual requirements. Full information is 
contained in JMC publication 1740. 


Qne of de specialised products af Johnson Matthey 


JOHNSON,MATTHEY & CO.,LIMITED - HATTON GARDEN - LONDON : E.C.I 


-. 
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A Laboratory can be judged 
by the Filter Papers it keeps! 







Where WHATMAN FILTER PAPERS are in | Stocked by al 
LABORATORY 


FURNISHERS 
'n Sealed Boxes 


evidence, there too, is the discerning Chemist. 
STANDARD THROUGHOUT THE WORLD 


Samples on Application. Sole Sales Representatives : 


H. REEVE ANGEL ‘ffs: 9 BRIDEWELL PLACE, £°°°°" 
Sole Manufacturers: W. & R. BALSTON LTD., MAIDSTONE, KENT. 


Z.. POOLE_EXPLOSIMETER 


the established safety device 


against 


o \ Wea (EXPLOSION ) 
\ ee eee ene 
| A simple and reliable means of testing the liability to 
| 6 explosion of an atmosphere containing a mixture of 
, Pm 


























inflamable gas or vapour. The POOLE EXPLOSIMETER 
| is particularly suitable for the detection of dangerous 
4 concentrations of gasses in all plants where inflamable 
} liquids are used or stored. 


~ @ ' SIMPLICITY OF OPERATION 

> The equipment consists of a 

; 4 Measuring apparatus in a metal & 

+ hinged case carried on a leather @ 

belt and shoulder straps and with © 
an Uunspillable accumulator sus- © > 

pended at the back. This givesthe = ~ 

Operator complete freedom of  —~ 
movement and tests can be carried ~ 

out quickly and efficiently. by 


Send for fully illustrated 


PILOT ENGINEERS LTD. 





Patent 567101 : 
Operates on 








PETROLEUM explanatory leaflet to— 
VAPOUR 
ACETYLENE 
METHANE 
| ge Makers of the Poole Direct Reading Airmeter and other Scientific cotemeadll 
PENTANE | 5, GORDON SQUARE, LONDON, W.C.I. 


OCTANE, Etc. Tele : MUSeum 4261/2 Works : Stockport, Cheshire. 
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LABORATORY 
APPARATUS 


ELECTRICAL 
SPECIALITIES 








Registered Trade Mark 


LABORATORY 
OVENS 


a ba Range :—Room temperature to 300° C.., 
| | thermostatically controlled to + |° C, 





















Bien gin ce 0 Diets MPT olor > Boe 











‘“ 


LABORATORY 
TUBE FURNACES 


Maximum working temperature 
00° C. | 
Entirely self-contained, all controls 
being housed in the bottom of the 
furnace case. 


Full specifications and prices 
sent on request. 


A .GALLENKAMP & C9 LT 


17-29 SUN STREET LONDON E.C.2 











OLYMPIA E& 
EARLS COUR? 
LONDON 
5-16 MAY 


- ——— DO sO a 8 ee 
<. 


l 
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ST’R 
PRECISION 
TIMING 
DEVICE 


FOR USE IN PHYSICAL AND 
CHEMICAL LABORATORIES. 


ACCURACY OF TIME 
BASE: +0.02%. 


INDICATES IN 0.2 SECONDS. 


LITERATURE ON REQUEST. 


L. A. STEINER 
76 CAVENDISH ROAD, 
LONDON, S.W.19 


TELEPHONE: TULSE HILL 3579. 

















MEASUREMENT 
BY 


Mullard 

















@ The conductivity of liquids 
can be rapidly and precisely 
determined by means of the 
Mullard Universal Measuring 
Bridge and Conductivity Cell. 
New type cells, protected against 
external corrosion, are available 
and a 1000 c/s. oscillator can be 
supplied if required. Send for 
illustrated leaflet MC. 592. 


THE MULLARD WIRELESS SERVICE CO., LTD. 
(Measuring Apparatus Section) 


CENTURY HOUSE, SHAFTESBURY AVE., W.C.2. 





(MI.199) 
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Monat 7 
UNIVERSAL 
AvoMetsrnr = 






Musee. 40 


in oN iu world-wide use of “AVO” 
————_—s i | Electrical Testing Instruments is striking 
testimony to their outstanding versatility, 


precision and reliability. In every sphere 


of electrical test work they are 


ayo’ 
VALVE TESTER 


THE q e 
ALL WAVE om 
“AVO” OSCILLATO 


maintaining the “ AVO” reputation for 


dependable accuracy, which is often 


Fully descriptive literature 
used as a standard by which other 


available on application. 
instruments are judged. 


THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD. 
WINDER HOUSE » DOUGLAS STREET * LONDON - S.W.1. TELEPHONE: VICTORIA 3404/9 
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ACID-PROOF VESSELS 





Makers of acid-proof vessels of all types. 

Speciality: Cells for experimental purposes 

involving optical work of any accuracy. 
write for illustrated list 


(Y. Whilems Lid 


iitord Optical Works, FOREST ROAD, BARKINGSIDE, ESSEX. Hainault 2554 
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MC. CULLOCH BROS. 
-& WILSON 
SCIENTIFIC GLASS 
BLOWERS 


LABORATORY FURNISHERS 
AND CHEMICAL DEALERS 





Glass Apparatus repaired 





A LARGE VARIETY 
OF LABORATORY 
APPARATUS 
ALWAYS IN STOCK 





Special Apparatus made 
to Instructions 


364-464 WEST PRINCES STREET 
GLASGOW - C.4 


Phone: Douglas 2046 























T. DRYDEN 


COMPLETE LABORATORY FURNISHER 
FOR 
PURE CHEMICALS AND ACIDS 
SCIENTIFIC GLASSWARE APPARATUS 











THERMOMETERS 





HIGH GLASS FURNISHING 





“ANALAR’” ACIDS AND 
CHEMICALS STOCKED 











LANDORE .SWANSEA 
Phone : Swansea 3469. 

















SS A MOST POWERFUL 
AND ECONOMICAL 
STRIPPING AGENT 


TITANOUS 
SULPHATE 


WRITE FOR 
PARTICULARS 


lV], PAW 


PETER SPENCE & SONS LTD. 


NATIONAL BUILDINGS - ST. MARY'S PARSONAGE 










MANCHESTER, 3 


LONDON OFFICE: 778/760 SALISBURY HOUSE EC2 


@® TT 4 
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BRITISH INDUSTRIES FAIR 


THE CHEMICAL AGE 








5-16 May 1947 


The 1947 Fair, open from 5-16 
May, offers both Home and 
Overseas Buyers an unequalled 
opportunity of comparing the 
exhibits of a large number of 
competing firms. The immense 
range of products displayed at 
the Fair wll be carefully grouped 
to facilitate the quick and easy 
comparison of prices and 
quality. 

Once again the world-famous 
British Industries Fair will enable 


BIF 


LONDON 


(Olympia & Earls Court) 


Trade Buyers 9.30 a.m.-7.30 p.m. } 
Buyers’ Badge 2/6 | 


a 
to the Public at Olympia and Earls ‘ 
Court are limited for the convenience of 
Home and Overseas Buyers :—Monday to 


THE PUBLIC — Hours of admission 


7 il 
Hi 
M | 





the buyer, after a lapse of seven 
years, to establish direct contact 
with his suppliers and to discuss 
his marketing problems in per- 
son with the actual manufacturer. 

Catalogues will be available 
on 30th April (Price 2/6) on 
application to Export Promotion 
Department, Board of Trade, 35 
Old Queen St., London, S.W.1, 
or the Birmingham Chamber of 
Commerce (Inc.) 95 New Street, 
Birmingham, 2. 


BIF 


BIRMINGHAM 


(Castle Bromwich) 
Trade Buyers 10 a.m.-6 p.m. 
Buyers’ Badge 2/6 


Fri. 4.30 p.m.—7.30 p.m. Sat. 9.30 
a.m.—7.30 p.m. Birmingham Sec- 
tion open to the Public 10 a.m. —6 p.m. 
daily. Admission 2/6. 


CHEMICALS & ALLIED PRODUCTS will be shown at Olympia 
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SODIUM 
METASILICATE 


THE NEW 
INDUSTRIAL 
ALKALI 








effectively solves many problems 
requiring the use of a 


HIGH-POWERED 
CLEANSER 


which can be applied with 


SAFETY & ECONOMY 





Largely used in the Laundry and 
Textile Industries, Paper Mills, 
Dairies, Metal Cleaners, and as a 
constituent of Proprietary Articles. 





Write for particulars to: 


LUTON, Beds. 


Telephone : LUTON 4900 (3 lines) 








BAKELAQUE 


Synthetic Resin 

Laminated Boards, 

Tubes, Rods, and 
Mouldings 





BAKELAQUE 
Resins, Varnishes and Moulding 
Powders 





MICA and MICANITE 


in all forms 





ALCOCK ceroxite) LY: 














Vulcanised Fibre and 
Leatheroid 





Varnished Cloth, Tape 
and Tubing 





Presspahn, Fullerboard 
Ebonite and all 
Insulating Material for 
Electrical Engineers 





ATTWATER £ SONS L"° 


PRESTON 
ESTABLISHED 1868 
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CONTROLLING + INDICATING - RECORDING 


Manufacturers whose operations call for continuous accuracy of Record, 


Indication, or Control -— whether of Pressure, Temperature, Time, Humidity, 
Level or Flow, or combinations of any of all of them—are invited to consult 


Short & Mason’s Engineers. No obligation is entailed in a preliminary survey. 


SHORT & MASON LIMITED 


THE INSTRUMENT HOUSE, Walthamstow, London, E.17 
Telephone: LARKswooed 5571/6 Telegrams: Aneroid, Phone, Lendon 
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FE. LEITZ (Lo 


20, Mortimer Sthet, 





-PANPHOT [ 





The 
Universal 
Camera 

Microscope 
adaptable to 
all types of 














investigations 
and research 


(Illustration shows 

arrangement for 

photographing 
large sections) 





(Common to both the PAN 
feature of a built-in light-sou 





OT a 


, ensu: 








= 
Leica camera and equipment for scie 





ific, 














26 APRIL 1947 THE CHEMICAL AGE xXV 





ondon) LTD. 
et, London, W.! | 


~ ORTHOLUX > 


truments 
manufactured 
le service and | 
e. i 








the modern 
Research- 
Microscope 








icroscopes, | 
hotometers, 
ors, etc. 


orkshop Control. | 








(For transmitted or for 

combined transmitted 

and incident Light on 
opaque objects) 


JOT and ORTHOLUX is the 
, ensuring maximum efficiency.) 





fic industrial and commercial photography. 
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7 
BIRMINGHAM fm MAY 5-16, 1947 
Bz 
VISIT STANDS 
Nos. D743 & 642 


(Fair 140) 


where you will find the combined resources 
and experience of a group of manufacturers 
pooled in efficient co-operation the better 
to serve your interests all the world over. 


The BALFOUR GROUP of Companies 


\Donnepp tee — 


HENRY BALFOUR & CO. LID. 


Gas Works Plant * Condensers * Purifiers * Washers * Gas Holders 
Water Gas Plant * Samka Heat Transfer Equipment * Lloyds Class Al 
Welding * Ferrous and Non-Ferrous Castings. 


GEORGE SCOTT & SON (LONDOX) LID. 
ERNEST SCOTT & CO. LID. 


Complete Chemical Process Plant * Extraction * Evaporation 
Drying Plant * Refining Plant * Solvent Recovery * Caustic Soda and 
Chlorine * Soda Recovery * Food and Milk Processes * Soap and 
Glycerine * Fat Splitting * Distillation and Fractionation. 


ENAMELLED METAL PRODUCTS CORPORATION (1933) LTD. 


Glass-lined steel tanks and equipment for foodstuffs, chemicals, beers, 
wines and spirits, milk and ice cream and allied products. 


LONDON OFFICE: HEAD OFFICE AND WORKS: 
Artillery House, Westminster, London, 8.W.1 Durie Foundry, Leven, Fife 
Telephone: Abbey 3639 Telephone: Leven 79 
Telegrams: Durifound, Sowest, London Telegrams: Foundry, Leven, Fife 


BLIO72-CI 
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TOWERS ELECTRIC 
FURNACES 








For temperatures up to 1000°C 
with energy regulator (as illus- 
trated) or rheostat control. 


Prompt delivery. 


Catalogue on application. 


TOWERS ANALYTICAL 
BALANCES 


Model 75 (as illustrated) Capacity 
200 g. sensitivity 0.1 mg. Air-damped 
and other types made. Catalogue 
on application. 


B.I.F. STAND Al049 at Olympia 


if you are unable to visit the B.I.F. write for a copy 
of Towers Laboratory News, special B.1.F. Edition. 


J. W. TOWERS & CO., LTD., 


Head Office and Works: Widnes. 
Manchester: 44 Chapel St., Salford, 3. Liverpool: 134 Brownlow Hill. 


TOWER S 


SCIENTIFIC LABORATORY APPARATUS 
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Enquiries should be made to the 


Wholesale and Export Department 


BOOTS PURE DRUG CO. LTD. NOTTINGHAM 











B270-805 

















WOVEN WIRE 
WIREW ORK 


F. W. POTTER & SOAR LTD. 


PHIPP STREET ° LONDON, E.C.2 


Telephone No. Bishopsgate 2177 (3 lines) 





AND 





SIEVES and SCREENS 

















FL 
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M.60. Oval furnace 
with fiap door and flue 
and damper. For flat 
work and small work 
in shallow pans. Tem- 
peratures up to 1,000 
deg. C. 





M.54. Rectangular 
furnace with counter- 
balanced door and cir- 
cular pattern pyro- 
meter. For tempera- 
tures up to 960 deg. C. 
Several sizes with 
chambers up to 18 in. 
by 9 in. by 9 in. 


M.70. Single tube furn- 
ace with silica inner 
tube, for temperatures 
up to 1,050 deg. C. 


M.51. Rectangular 
furnace with flap door, 
and circular pattern 
pyrometer. Chamber, 
8 in. by 3 in. by 3 in. 














Over 60 types and sizes developed out of our long experi- 
ence for use in works, laboratories, technical colleges, etc. 


These furnaces are all of proved design and dependable for 
long and trouble-free service. They are designed for use on 
ordinary electric supply of either d.c. or a.c. at the usual 


single-phase voltage, i.e., 100 to 250. ELECTRIC 


furnaces in different models for temperatures up to 1,300° C. 
FURNACES FOR ALL HEAT-TREATMENT OPERATIONS FURNACES 








WILD-BARFIELD ELECTRIC FURNACES LTD. 


ELECFURN WORKS, WATFORD BY-PASS, WATFORD, HERTS. 
Telephone: WATFORD 6094 (4 lines). Telegrams: ELECFURN, WATFORD 





M-W.100 








xxx 
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HYDROGEN 
PEROXIDE 


All Grades and concentrations 











CHEMICALS 


INDUSTRIAL & FINE 


‘mnie COMPOUNDS 
ncluding 

SODIUM 'PERCARBONATE 
MAGNESIUM PEROXIDE 
ZINC PEROXIDE : UREA 


HYDROGEN PEROXIDE 








PERSULPHATES 





We are exhibiting at the 
British Industries Fair at 
Olympia, Stand No. A. 1027 


LAPORTE 





BARIUM 
COMPOUNDS 
SODIUM SULPHIDE - SODIUM 
ACID PYROPHOSPHATES 
SODIUM HYPOCHLORITE 
SULPHONATED- FATTY 
ALCOHOLS 
SODIUM METASILICATE 
ALKALI CLEANERS 























Distributors to the Trade only 
Made by 


GOWLLANDS 


MORLAND ROAD, 








The 
FALMER 
Magnifier 


An outstanding new Magnifier 
which has an _ exceptionally 
wide and _ undistorted field 
of view of I7 in. diameter, 
with a magnification of 65. 
Optically worked lenses are 
mounted in handsome black 
bakelite mouldings. Cat. 
No. 218. A simple _ tripod 
stand finished in black cellulose 
is available, and a striking 
adjustable stand (Cat. No. 94) 
is also made as illustrated. 





LTD. 


CROYDON, SURREY 


Gowlland Instruments can be obtained from any Scientific Instrument Supplier. 














26 
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SMALL SCALE 


EQUIPMENT 














The illustration shows 
a Mitchell E'ectrically 
heated Drying Cabinet 
for drying materia's 
which can be con- 
veniently handled on 
trays. S.milar Cabinets 
supplied, arranged for 
steam heating and 
whee desired, the 
temperature can be 
thermostatically con- 
tro led. 





MITCHELL SPECIALISED EXPERIENCE IN 
| DRYING PLANT ENSURES MAXIMUM 
4 EFFICIENCY AND RESULTS 


DRYING PLANTS FOR MOISTURE REMOVAL 
FROM AIR AND GASES 


eas 


The illustration 
shows a small Lab- . 3s : 
oratory Film Drum | i ct fee ‘ 
Dryer for drying y¥ x 
liquids, soutions, 
etc. A universal 
outfit for all Lat ora- 
tories, Research 


. & ‘> 
a ‘ ‘ 
As et . -f F 
ve <hten 3 a 
: q em eer. 
Depts., etc., for Bb os ‘ 
> >) Ma oe 


making tests under ene fe ‘ 
own works contro! ‘oa PEL a 
and in secrecy. ee . \ fossa 


Re i 
Bt 

ee 
cS 






o ~~ 
wes 






e~ 


SUPPLIED EITHER 
FOR VACUUM OR AT- 
MOSPHERIC DRYING 








., 37, Peter St.. MANCHESTER 


Telephone : BLAckfriars 7224 (3 lines) 


L. A. MITCHELL Ltd 
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EXPERT AND AUTHORITATIVE 


LABORATORY ADVICE 


ON THE CORRECT EMULSIFIER FOR YOUR PRODUCT. 


THE WATFORD CHEMICAL CO., specialists in Emulsification proudly present the 


ESTA X 


range of Higher Alkyl Esters of Carboxylic Acids 


and trust that you will take advantage of 
their expert and authoritative research 
service in supplying your exact needs. 
The ESTAX series has been evolved in 
furtherance of the Company’s policy of 
producing an Emulsifier for every 
purpose and every industry. This policy 
embraces expert service and laboratory 
advice on the precise emulsifier needed 
for your own particular product. 





Our research department can be relied 
upon speedily to solve any problem 
involving Emulsification. 


Experimental quantities of the Estax 
series are available’ immediately and 
larger supplies will follow shortly. We 
welcome enquiries and full details will 
be gladly supplied on request. 


THE WATFORD CHEMICAL CO. LTD. 


30 BAKER STREET, LONDON, W.1 


Telephone : WELbeck 0264/8. 


Telegrams : Watchempro’, Wesdo, London. 













STANDARD MODEL 
‘lio TO 40 GALLONS 


LARGER MODELS AVAILABLE 


No Ordinary Pump! thise.c.o. iniection 
Pump is no ordinary job. In one compact, slow-running unit it 
solves all problems of handling volatile, precious, corrosive, or 
dangerous fluids in accurate quantities. Simple Micro Adjustment 
gives exact flow rates from 1/!Oth to 40 gallons per hour with 
standard model. There are no glands to leak or wear and all working parts are oil-bath 
enclosed. Maximum working pressure of Standard Pump—I50 Ib. per square inch. 
illustrated descriptive booklet on request. 


E:‘C-D 42 ENGINEERS - 


E‘C°D LIMITED 








MICROMETER REGULATION ~ 








TONBRIDGE KENT TEL: TONBRIDGE 737 














2¢ 
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STAINLESS STEEL 
TANK 


10,000 gallon tank of weided construction 
30° long x 8 6' diameter, fitted with 
branches and internal supports for heating 
coils, with fabricated supporting cradles 
of mild steel, of welded construction 


& ENGINEERING COMPANY LIMITED 


WORKS. WIDNES . LANCS. 


LONDON OFFICE, BRETTENHAM HOUSE, W.C.2, TEMPLE BAR 9631 











XxXxXiv 







Now fitted with a glass circle and a divided 
drum which replaces the usual 


See our Exhibit 


B.1.F. LONDON 


Bellingham & Stanley Ltd, 
71 Hornsey Rise, London, N.1I9 


\ 


—— B-5; 
“ POLARIMETER 


THE CHEMICAL AGE 





MODEL D 


at the 


MAY 5-16 


‘Phone: ARChway 2270 






Angular and/or sugar 
scale can be provided. 
For tubes 
220 mm. in length, 
and for use with the 
electric sodium lamp. 


vernier 










to 











Va 
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NATIONAL ENAMELS LTD. | 
53, NORMAN ROAD, GREENWICH © o 
LONDON, S.£.10. 34 

ephone Greenwich 2266-7 and ? ee oe 






































REG. TRADE MARK 





MADE IN CANADA 


MARLOW HOUSE, LLOYDS AVENUE, LONDON, E.C.3 


Telephone : ROYAL 6102/3/4 


SHAWINIGAN LTD. 











ACETIC ACID 
CARBIDE of CALCIUM 
ACETYLENE BLACK 
CROTONIC ACID 


POLYVINYL ACETATE “‘GELVA” 


HIGH AND LOW VISCOSITIES 
POLYVINYL ACETALS “‘ALVAR”’ 
‘“FORMVAR”’ “BUTVAR” 


Telegrams: “IGANSHAWIN, FEN, LONDON ”’ 



































C| 


S{ 


LA 





Tele 
TH 
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FROM FOR 
AND 


WHEREVER WHATEVER 


IN THE * WORLD ”’ 


OF AND 
CHEMICALS, RESEARCH 
SCIENTIFIC APPARATUS 





LARGE STOCKS OF MATERIALS & EQUIPMENT FOR :— 
CHEMICAL, BACTERIOLOGICAL, PATHOLOGICAL, BIO-CHEMICAL, 
DAIRY, METALLURGICAL, ANALYTICAL & RESEARCH WORK 
ALWAYS AVAILABLE 





WE MANUFACTURE TO SPECIAL OR GENERAL DESIGN (METAL—WOOD—GLASS) 
IN OUR OWN WORKSHOPS—THE MOST MODERN IN THE COUNTRY ! 


THOMSON, SKINNER & HAMILTON, LTD., 


Complete Laboratory Furnishers 


MAKERS OF SCIENTIFIC INSTRUMENTS & CHEMICAL DEALERS 


137, SAUCHIEHALL STREET, 
GLASGOW, C.2. 


Telephone : Telegrams : ‘*‘ ARGAND GLASGOW.”’ 
DOUGLAS 2842-3-4 Codes: ABC (6th EDN.) BENTLEYS 
THREE LINES. and PRIVATE. 












































For the grinding of 

all kinds of Powders, 
Chemicals, Minerals, 
Colours, Paints, Enamels, 
etc. 
hard Porcelain, Silex, or special 
linings, and can be insulated to su‘t 
particular classes of work. 

Send for our free illustrated literature 
STEELE & COWLISHAW, LTD., 


(Dept. No. 27). COOPER STREET, 
HANLEY, 
London Office ; 329, High Holborn, W.C.1 
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it NOTTINGHAM 
THERMOMETER 


Co. LTD. 
PYROMETRIC EQUIPMENT 


INDICATORS—Wall Type, Portable, 
Multi-point, Panel Mounting. : 
THERMO-COUPLES—Base & Rare Metals. 
RESISTANCE THERMOMETERS. 
COMPENSATING CABLES. 
SHEATHS—Refractory, Steel, Alloy, etc. 
SPARES—Wires, Elements, Insulators, 
Thermo-Couple Heads, etc., etc. 


THERMOMETERS 


GLASS STEM DIVIDED—Ranes up to 
550° C. or 1,000° F. 

GLASS IN VARIOUS METAL FITTINGS— 
Pipe Type, Jam, Varnish, Molten Metal, 
Quenching Bath, Bakers, Dyers, Flue 
Gas, etc. 

DIAL VAPOUR PRESSURE — Flexible 
Capillary and Rigid Stem Patterns, etc. 


—=—| MANSFIELD ROAD 
NOTTINGHAM, ENGLAND 


Phone: 45815 














Supplied lined with 


Engineers 








STOKE-ON-TRENT, 
Telephone : Holborn 6023. 


























Preparations of oils, fats, waxes, 
soaps, etc. 






For textiles, leather, paints, 
anticorrosives, polishes, engi- 
neering, dry cleaning, disinfect- 
ants, cosmetics, pharmaceuticals 
and many other industries. 


Information and literature from :— 


GENERAL METALLURGICAL AND 
iondoneca, CHEMICAL LTD. Monarch 4328 
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INPUT POWER FACTOR OVER 90% 
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MODELS NOW IN PRODUCTION 


Type No.: Input: Output: Watts: Price: 
M.T.189A 190/260 v. 230 v. 10 £3 15 O 
M.T.I89E 190/260 v. 6 v. 4 £43 15 0 
M.T.161A 190/260 v. 230 v. 60 £7 Il 3 
M.T.16IC 95/130v. 110 v. 60 £7 II 3 
— M.T.161ID 95/130v. 230 v. 60 £7 II 3 
| M.T.I61E 190/260 v. 6 v. 36 £7 II 3 
, : . ” M.T.I6I1F 190/260 v. 12 v. 36 £7 II 3 
ae ae en ee ke Ps M.T.140A 190/260 v. 230v. I50£10 0 O 
a bis ei | M.T.140B 190/260v. I10v. I50£10 0 O 
) M.T.140C 95/130v. I10v. I50£10 0 O 
LOMSTANM? M.T.140D 95/130 v. 230v. I50£10 0 O 
M.T.262A 190/260 v. 230v. 500 £21 0 0 
M.T.218A 190/260 v. 230v. 1800 £50 0 0 
LIA’ A GE Special Quotations for Quantities 





ADVANCE COMPONENTS, LTD., Back Road, Shernall St.. WALTHAMSTOW, LONDON, E.!I7 
Telephone : LARkswood 4366-7-8} 
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By specifying “PYREX 
Brand when ordering 
Graduated Glassware 
you are assured of ob- 
taining strong service- 
able glassware, with 
division lines and 
numerals etched clearly 
and precisely, for easy 


reading TFT FT DD 


For everyday laboratory 
work PYREX Brand 
Glassware is Graduated 
to N. P. L. class B 
standard, but for more 
meticulous analysis or 
intricate research work, 
N. P. L. class A 
can be supplied at the 
appropriate extra costs. 


PYREX Brand Graduated 
Glassware is supplied only 
through Laboratory Furn- 
ishers, but illustrated 
catalogue and two free 
copies of our Chemist's 
Notebook will be sent 
direct on applicationtous. 


Ask for PYREX 
Brand and _— see 
that you get it! 


z 


Wear Glass Works, SUNDERLAND. 





JAMES A. JOBLING & CO. LTD., 


G6os 





nN 


a> Ww 





Because gas is simple. 


Because gas gives even distribution of 
radiation without elaborate apparatus. 


Because gas is economical. 


Because gas gives a very wide range 


of flux density at the turn of a tap. 
Because gas is reliable. 


Because gas eliminates any material 
difference in drying time due to colour, 


Because gas apparatus is “flexible.” 


Because compact gas-fired tunnels are 
easily constructed in different shapes 
and sizes. 


Because gas apparatus is robust. 


Because capital and maintenance costs 
are low and there are no complicated 
“extras.” 








NOTE: In some cases existing conveyor 
ovens can be adapted to, or combined with, 
radiant heating. The Gas Industry offers 
free technical advice on special problems 
arising out of particular installations. 


FURTHER INFORMATION can be found 
in a technical paper “ INFRA - RED 
DRYING” by F. L. Atkin, M.I.Mech.E., 
M.Inst. Gas E., sent free on request. 














BRITISH GAS COUNCIL 


i, GROSVENOR PLACE, LONDON, S.W.! 
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VACUUM 
EQUIPMENT 



































We supply =e an 





extensive range of 
modern high 
vacuum pumps ; all 


types of measuring 





instruments and accessories for vacuum work in laboratories and works. In addition 
we design and manufacture complete plants or many special processes in 


vacuum technique. 


Rotary and Diffusion Pumps. 

Rough Vacuum Pumps and Compressors. 
Vacuum Pipe Lines. 

McLeod, Pirani & Philips Gauges. 

Oils, Waxes and Greases. 

Metal and Glass Stopcocks, etc., etc. 








| Our Development and Research 


W. EDWARDS & CO. (London) LTD. 


Kangley Bridge Road, Lower Sydenham, London, S.E.26. 





Departments will be glad to 
assist you with any problems 
involving applications of high 
vacuum. 








Telephone: SYDenham 7026. Telegrams: Edcohivac Phone London. 
Cables: ‘* Edcohivac ’’ London. Codes: A.B.C., 4th and 5th Editions. 
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_ CHAncery 8986 











Basmin Holb. London 


BARYTES | GENUINE 
BENTONITES FRENCH KIESELGHURS 
BLEACHING EARTHS | ectcmmai oe 
; | ‘* Nibor” ‘ Naro”’ 
(natural and activated) SiO, 87.70%, 81.80% 
Al,O, ... 5.70% ‘ 
GYPSUM Fe,O, ... 2.10% 070% 
CaO 0.20% 5.30% 
KIESELGHURS a vn 
sO, sz. 0.20% -_ 
LAVA (FRENCH) ~~ ies aa sa 
| Loss on ignition 2.90% 10.50% 
MINERAL BLACK Fineness (Mesh) 150 200 
OCHRES (FRENCH) (Snow-White Grades, American Type) 
é Log 9° ee Etid " 
PUMICE (FRENCH WHITE) | $0: yt laa 
(Grains and Powders) | i... 0.93% 0.90% 
| CaO 0.39% 0.34%, 
| TALCS. C 7a 0.34% 0.30% 
ot iti 6.24% 4.26% 
| WHITE SANDS (Fontainebleas) Fineness (Mesh) 200 300 
. 
1 Important and regular quantities for prompt shipment. 
} 
| BASIC MINERALS LIMITED 
| Telephone : Fulwood House, Fulwood Place, London, W.C.I. Telegrams : 























Mir Condilionis alion Li 
Mt Georges Housé. Winbrlee Rd. (Edie ry 
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26 











i 





fc 











26 APRIL 1947 THE CHEMICAL AGE xli 















=m ¥v i> PREM SN PB & 
(2 < 
A Fa ee 5 
ee 3 . 
% Z 
% ay 


Ty 
3 
ae 





ty 


- 








gun 


eae ng An VE tikes 
ns geet ay vat ETE 
2 ra 


eh ot 


chat 90 Faye, it 18 reg Palace: piie’s 0% 
Bes 5: ¥ Co y ; >< $534 ; 
a5 a Tb “4 abe RAvS ‘et che Yu 
,oartmer’” 6, due Ter | 
Aye nx bf) a . 
: ¥k~ j . 
y remem mnt ae Me od 
2 sit Bt come 3k WW goo’ 8 HILL, 
gery ath aN 3: RE oLe c¥R& 
5’ 4 at 
rn 2 # RMS: : ‘ ar PS he & , 
f | h pes KING? Fe FINS. 
or your early researches. 





The modern method of 
killing bed-bugs is by using 





‘Gammexane’ Spray L.044. 
For further details apply 
to IMPERIAL CHEMICAL 
INDUSTRIES LIMITED. 
LONDON, S.W.| _ ———————— 
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emical Ensineerins 

HE profession of chemical engineering the manner of their arrangement, and the 

is among the most arduous in _ the broad details of the whole installation, 
world of industry. It demands many leaving to the chemist the research work 
years of study and much practical appli- necessary to devise the process and to the 
cation, but its rewards are commensurate engineering draftsman the details of 
with the toil involved in attaining profi- design, then there are chemical engineers. 
ciency. The president of the Institution The chemical engineer is the missing link 
of Chemical Engineers pointed out at the between the chemist and the engineer. 
annual luncheon that if success. be Mr. Geoffrey Heyworth hinted at that in 
measured by remuneration, the chemical his speech at the luncheon. Chemistry 
engineer could count himsell sucecessiul, and engineering are each subjects demand- 
for his was among the highest-paid pro- Ing many vears of study and practical ex- 
fessions in the country. Not everyone perience and to master them both would 
will measure success by that yardstick; take too large a slice out of the lives of 
there will always be many who demand most ordinary men. One can be mastered 
that their work shall give them the mental and ihe other sampled, while wisdom will 
stimulus that accompanies the satisfaction Crow by experience, until in the course 
of a worth-while job well done. By this of vears the chemical engineer may ap- 
yardstick also chemical engineering ranks proximate to the double-headed chemist- 
among the most satisfactory of professions. encineer that many people fondly imagine 

There are, however, drawbacks. In the chemical engineer to be. 

Joadian vein, the chemicai engineer will The time taken for his training, even to 
ask himself at times whether there is such the degree to which we have indicated, is 
a thine as a chemical encineer. He will long. Mr. Geoffrey Heyworth put it as 
ask himself whether in fact he exists, and 11 years. He is five years a-training, and 
he will be bound to reply (to himself, for to that must now be added at least another 
he would net dare to say it aloud): “ It vear for military service—unless_ the 
depends what you mean by a chemical nation has the sense to decree that those 
engineer.’’ If by a chemical engineer one who have professional qualifications can 
means a man who combines in himself the serve the country better in the works and 
skill and knowledge of a good chemist in Government posts than in the ‘' P.B.1.’’ 
with those of a good mechanical engineer, with rifle on shoulder. Having acquired 
we have little hesitation in declaring that, u plentiful supply of book knowledge, the 
with the exception of a very few gifted chemical engineer must then acquire ex: 
individuals, there are NO chemical engi- perience in practice before he can become 
neers. If, however, we mean a man who a successful designer. That again takes 
possesses a fair working knowledge ol not less than five years. Thus, the chemi- 
chemistry and of mechanical engineering, cal engineer, though perhaps destined to 
so that he can design in broad outline the climb to such heights that he must pay 
plant for an intricate chemical process, income tax at 19s. 6d. in the £, will be 
stating the dimensions of the apparatus, some 30 years of age before he can earn 
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enough to keep a family. He is in this 
respect well below the level of the purely 
commercial staff. In the early years the 
life of the chemical engineer partakes of 
the character of the more severe monastic 
orders. This, of course, is not to every- 
one’s liking, 

Mr. Heyworth’s organisation, Unilever, 
Litd.. has long been known as an under- 
taking which is in the van of progress. It 
was not surprising, therefore, to hear that 
he has a solution to this difficulty. It is 
to shorten the period of training. The 
solution is one that deserves to be widely 
considered and followed. It will commend 
itself especially by reason of the shortage 
of trained chemical engineers and of the 
need for increasing their numbers. It is 
to select graduates in chemistry or engi- 
neering when they have graduated and 
then to put them on the pay-roll of the 


experiment is in too early stages for its 
But it cer- 
tainly seems to be in the right direction. 
{n some other industries a similar arrange- 
post-graduate 
scholarships in which the scholar works 
problems having a bearing 


suecess to be certain as yet. 


ment is that of financing 


upon selected 
on the industry concerned. 


One of the difficulties of this procedure 
may be that it can only be applied by 
firms. 
The small organisation may not be able to 


comparatively large and wealthy 


afford expenditure on this scale. This 


the day of the large organisation, however, 
cannot be doubted that the smaller 
undertakings will benefit indirectly 
the supply of trained men that will be 
The profession of chemi- 


and it 


made available. 


cal engineering is one that does not yet 
attract as many as it should do. One of 


from 


undertaking. They are henceforth em- 
plovees of the firm. They are left at the 
university to do their post-graduate course, 
but by arrangement with the professor the 
work is done especially upon problems that 
concern the work of the firm in question. 
All materials required are provided by the 
firm. In effect the student is thus gaining 
experience of the problems of his future 
firm while he is putting the finishing 
touches to his academic education. The 


the difficulties is lack of training facilities; 
this, we trust, will be remedied. Another 
is undoubtedly the length of time that 
must elapse before the young man earns 
enough to keep himself in anything like 
comfort. This may well be remedied by 
Mr. Heyworth’s scheme. We believe that 


the day of the chemical engineer has 
dawned and much will be done now and 
in the future to make his path easier. Not 
everyone can learn the hard way. 
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NOTES AND COMMENTS 


Laboratories and Instruments 

HE planning of a laboratory, as an 

article elsewhere in this issue points 
out, is not simple. The laboratory should 
represent the combined ideas and efforts of 
experienced Jaboratory workers. The days 
are past, we hope, when the scientist was 
given a small, dingy dark room in which 
to work. His tools were given grudgingly, 
and ‘* make-do ’’ was often the order ot 
the day. A modern laboratory with gleam- 
ing clean fittings and equipped with up-to- 
dute instruments is a joy to the eye as well 
us pleasant to work in. The instruments 
now provided for the laboratory vary from 
delicate measuring instruments to beta- 
trons weighing hundreds of tons and cost- 
.ing an equally fabulous sum of money. 
The science of instrumentation is growing 
rapidly, fostered by such bodies as the 
Scientific Instrument Manufacturers’ Asso- 
ciation. We are pleased to help in the 
work of getting British instruments more 
widely known by the issue of such a special 
number as this. 


Security no Spur 

N a period of war when there is no un- 

employment to act as a spur to effort 
people still put their best legs forward and 
production on the highest level is, in fact, 
achieved, writes Sir Ernest Benn under 
the above heading. It is sometimes argued 
from that experience, he continues, that a 
similar freedom from the risk of unemploy- 
ment should induce in time of peace, a 
similar willingness to work; the theory is 
that the desire to serve is no less sincere 
in peace than in war and can be encour- 
aged, fostered and cultivated without the 
help of such penalties for failure as have 
hitherto existed, principally the fear of 
want. This fear as a spur to effort is 
looked buck upon as perhaps the worst of 
the evils of the bad old days. But long 
before a Labour Government was elected 
in 1945, the State had assumed to itself 
some of the risks of poverty, want and un- 
employment. In the introduction to the 
lieveridge report it is claimed ‘* that pro- 
vision for most of the many varieties of 
need through interruption of earnings and 
other causes that may arise in modern in- 
dustrial communities has already béen 
made in Britain on a scale not surpassed 
and hardly rivalled in any other country 
in the world.’’ So well pleased with this 


state of affairs was the general public 
opinion that the Beveridge proposals for 
considerable extensions along the same 
lines received the support of all political 
parties. No social reformer, however en- 
thusiastic, will argue that these arrange- 
ments have enhanced the effectiveness of 
labour or that, in consequence of them, the 
rate or quality of production has improved, 
On the contrary social reformers, of all 
shades of opinion, are now constrained to 
admit that, whatever good may have come 
from their endeavour to relieve the worker 
of the natural risks of his position, it is 
the fact that the product of the man-hour 
has been for these and other reasons, con- 
siderably reduced. All parties are at one 
in proclaiming the need for production and 
all are alarmed at the obstinate strenecth 
of the tendency in the opposite direction. 


Production/Power 
ee Union restrictions, designed to 


spread the work over more men and 
longer periods, have usually ignored the 
fact that production is the only source of 
purchasing power. In order to safeguard 
the immediate position of the individual 
worker they have deliberately encouraged 
the intlationary evil of less work for more 
money and sacrificed the community to the 
supposed interests of a single class. On 
the outbreak of war this attitude was aban- 
doned in favour of national service, but 
has now been resumed and_ intensified. 
Qur majer industry, coal mining, has been 
purged of everything to which the Miners’ 
Union has ever objected. Royalties, pro- 
fits, private ownership, capitalistic man- 
avement, one after the other, have been 
sacrificed on the altar of ‘‘ production tor 
use and not for profit,’’ and each conces- 
sion made to the fetish has simply whetted 
the appetite for more, until the nation is 
reduced to acceptance of the pledge of a 
Communist that the present inadequate 
production will be maintained by adopting 
the five-day week. No less disappointing 
is the final proof that building labour cares 
nothing for the homeless and is willing to 
erind the faces of the poor more thoroughl\ 
than any of the old-fashioned tyrants. But 
even trade unionists are at last beginning 
to show alarm. The president of the 
Clerical and Administrative Workers’ 
Union, Mr. R. EK. Scouller, at the confer- 
ence at Bridlington, declared : ** The really 
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important factor is the lower output of the 
men employed, who appear to think they 
are getting their revenge on profiteering 
employers for generations of ill-treatment. 
Removal of the fear of unemployment 
meant that some other incentive must be 
found to induce men to give of their best 
and it had not yet been found. An enor- 
mous increase in output was easily possible 
and was completely necessary if we were 
to get back even to the pre-war rate of 
house building.’’ So, through much tra- 
vail, concludes Sir Ernest, we come to the 
conclusion that their is no spur in security, 
which remains as Shakespeare declared it 
to be—* Mortal’s chiest enemy.’’ Dan- 
ger, risk, poverty, hunger, bankruptcy are 
the natural spurs to endeavour, security is 
apparently a dangerous form of dope. Of 
course, some measure of security is ob- 
tainable by sections at the cost of all the 
rest, but when, as now, all seek security 
there is no “** rest ’’ on whom to put the 
cost, and all alike are brought to the same 
miserable level. To call it ‘‘ austerity ’ 
does not alter the ugly truth. 
American Explosion 

HE people of Texas City have our 

deepest sympathy in the catastrophe 
that overwhelmed them on Wednesday of 
last week. Not only were hundreds of 
men and women, idly gazing at a small 
fire in a ship’s hold, blasted to death by 














Studious One: Why were you so sure 
Bromine isn’t found in Ireland ? 


Sporty One: Well, old Peptic told us it's 


never found in the free state ! 
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the explosion of the ship’s cargo of ammo- 
nium nitrate, but many technicians, chem- 
ists and other workers in the Monsanto 
Company’s nearby styrene plant were 
killed by subsequent explosions which 
razed the works to the ground. That, 
however, did not complete the chain of 
calamity, for oil storage tanks containing 
fuel oi] and petrol became involved. The 
thick smoke from the burning oil coupled 
with poisonous fumes from the ammonium 
nitrate hindered rescue work, especially of 
workers trapped under the rubble of the 
chemical plant. That was not the last of 
the chain ot disasters, for that same night 
another fertiliser ship blew up in the port. 
Why this happened is not known, but pre- 
sumably burning oil from exploding tanks 
set fire to it. Details of the disaster are 
given on another page by our New York 


correspondent, while questions relating to - 


the safety of stored ammonium nitrate are 
also discussed elsewhere. 





Science and Fuel 


ROPOSALS for a national fuel policy 

to ensure the fullest scientific prepara 
tion and utilisation of coal and its deriva- 
tives have been submitted to the Ministry 
of Fuel and Power by the National Smoke 
Abatement Society. Among _shorter-term 
measures, the Society emphasises the need 
to: 

(a) Facilitate and promote fuel saving 
improvements and re-equipment in indus- 
try; 

(>) intensify and extend the already valu- 
able work of the Ministry of Fuel and others 
on fuel efficiency; 

(c) require all new fuel-burning installa- 
tions to receive the prior approval of a 
competent authority (a principle success- 
fully adopted in other countries) ; 

(d) begin to implement as rapidly as 
possible the recommendations of the Fuel 
and Power Advisory Council on Domestic 
Fuel Policy ; 

(e) begin at once to ensure that for each 
purpose for which fuel-energy is needed it 
shall be used only in the form and by the 
methods most scientifically and economically 
preferable for that purpose. 


American Scientists Coming Here.—Dr. 
Robert KE. Doherty, president of the Car- 
negie Institute of Technology, Pittsburgh, 
Pa., is one of the five Americans who have 
been invited to speak at the Centenary 
Celebration of the Institution of Mechanical 
Engineers in London this June. 
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AMERICAN EXPLOSION 
Fertiliser Ships and Styrene Plant Blown Up 


N Wednesday of last week one of the 
most disastrous explosions in American 
history, followed by great fires, occurred 
at Texas City, a small town of 18,000 in 
habitants, about 40 miles from Houston 
In au unprecedented calamitous chain of 
mishaps, started by a fire in the hold of a 
ship, two fertiliser ships, numerous oil 
storage tanks and a chemical factory blew 
up and laid waste by fire and blast a 
large part of Texas City. Hundreds of 
people were killed and thousands injured. 
Evye-witness accounts of the disaster in- 
dicate that it was started soon after nine 
in the morning by a fire on a French ship, 
the Grand Camp, which was taking on board 
a cargo of ammonium nitrate fertiliser. 
After an attempt to extinguish the flames 
with steam had failed, the ship was towed 
out into the bay. Before it could get clear 
of the town, however, it blew up, killing 
hundreds of sightseers at the dockside and 
causing further explosions in a _ nearby 
chemical works belonging to the Monsanto 
Chemical Company. This, in turn, set fire 
to and exploded nearby oil tanks, causing 
large fires to start up all along the dock 
area. 

Later that night there were two more 
explosions when another ship loaded with 
nitrates and sulphur, the High Flyer, blew 
up. This set off more fuel-oil and high- 
octane petrol tanks. 

The first explosions on Wednesday morn- 
ing were so violent that the concussion was 
felt over 100 miles away. A third of Texas 
City was destroyed and all other buildings 
lost their windows and had their doors torn 
from the hinges. One oil barge loaded with 
from 8000 to 10,000 barrels of oil is reported 
to have been hurled 200 to 300 ft. inland 
from the water. 


Works Explosions 


Most of the damage appears to have been 
caused by the subsequent explosions in the 
chemical works, ‘These occupy a 15-acre 
site and are owned by the Monsanto Chemi- 
cal Company. Styrene, a constituent of 
synthetic rubber, was manufactured ihere. 
According to a statement by a Monsanto 
official here, benzene and toluene were 
being used in one part of the plant, while 
high pressures and temperatures up to 
1500° F. were being handled in another part. 
The explosion at the chemical works killed 
most of the technicians and_ workers 
employed at the plant, and completely 
destroyed the buildings. 

Rescue work in the city was seriously 
hampered by poisonous oxide of nitrogen 
gases, which were apparently released by 


the explosion of the ammonium nitrate in 
the Grand Camp, and thick black smoke from 
burning oil tanks. Fires started by the 
explosions and scattered burning oil raged 
unchecked to begin with because most of 
the towa’s fire-fighting equipment had been 
destroyed by the explosions, and many fire- 
men killed or injured. It was not until 
fire engines from nearby towns arrived that 
the tires could be attended to. 


Monsanto Statement 
In an interview, Mr. Edward A. O’Neal, 
managing director of Monsanto Chemicals, 
Ltd., said that the total destruction of the 
Texas styrene plant and the grievous loss 
of so many highly skilled technicians was 
a very serious blow to Monsanto Chemical 


Company. He added, however, that, great 
as the catastrophe was to Monsanto’s 


American associates, it would have no effect 
upon either the production or financial 
aspects of the British company. Mr. 
O’Neal said: ‘‘ At the time of the disaster 
something like 50 per cent of the plant's 
output was still going to the U.S. Govern- 
ment’s synthetic rubber programme. The 
actual loss in business to Monsanto will 
be a relatively small percentage of‘ the 
American company’s total sales, The long- 
term effect is rather difficult to forecast 
as, probably, the greatest overall loss will 
be in personnel. 

‘The Texas City plant, which was pur- 
chased by Monsanto Chemical Company 
from the War Assets Administration for 
just under £2,500,000 in August, 1946, had 
been operating at its full capacity of 
50,000 tons since the end of the war, it 
supplied about 25 per cent of the styrene 
required for the Allied synthetic rubber 
programme. Synthetic rubber—or Buna-S— 
is composed of one part styrene and three 


parts butadiene. Styrene, when poly- 
merised alone, becomes a_ glassy, trans- 


parent solid which is used to manufacture 
countless moulded plastic articles. 

‘‘ Construction of the styrene  plent, 
which was built for the Defence Plant Cor- 
poration and operated by Monsanto for the 
tubber Reserve Company, was completed 
December 10, 1943. It was the first of the 
Government styrene plants to begin pro- 
duction.”’ 

Mr. Willis Cooper, who played a major 
part in the designing and construction of 
the Texas plant and is in charge of the 
design and construction of the new Mon- 
santo plant which is to be built at Newport, 
Mon., gave this reconstruction of how he 
thought the disaster took place. He said: 
*“ As I understand from the news reports, 
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when the ship caught fire in the docks they 
decided that they could not extinguish the 
flames so they started to tow it out into 
the Gulf of Mexico. The only way out to 
ihe Gulf is through a very narrow channel] 
which is very close to the Monsanto pro- 
perty. As the ship passed the plant if 
evidently exploded with sufficient force to 
damage some of the equipment, Although 
the process requires the use of benzene and 
toluene, it is not, in itself, dangerous when 
adequately controlled—as it has been for 
the past four years. But it would be 
dangerous when there was a major break 
in the process lines or vessels, and that 
is what happened here. The distillation 
towers were 212 ft. high, and there were 
30 of them, ranging from small ones of 
2 ft. in diameter to others of il ft. The 
distillation process, however, would not be 
the principal hazard. That would be in 
the gas processing — dehydrogeneration, 
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thermal and catalytic cracking—where we 
handled high pressures and temperatures— 
up to 1500°F. 

‘This plant,’ he added, ‘like a large 
percentage of chemical operations, had a 
danger factor and Monsanto recognised this 
and took the necessary safeguards. ‘The 
hazards in our plant were equivalent to 
those expected in an average oil refinery. 
‘the fact that the plant operated from 
March, 1943, until to date without major 
mishaps speaks for itself. Monsanto’s 
overall safety record has been quite out- 
standing. Last year there were four dis- 
abling injuries per million man hours per 
annum compared with the American chemi- 
cal industry's record of ten disabling 
injuries for the same number of man hours. 
1 can judge from the pictures I have seen 
in the Press that there was obviously no 
time to take any precautions. It just went 
off with a bang.’’ 


$20,000,000 Monsanto Plant Blasted 


Explosion Affects Plastics, Synthetic Rubber and Oil Industries : 
Monsanto Plans to Rebuild 
By LEON D. GRUBERG. 


New York: Saturday. 


FREAK accident, caused by the explo- 

sion of a quantity of ammonium nitrate 
(NH,NO,) aboard a freighter in_ the 
harbour, this week laid waste to the in- 
dustrial port of Texas City, Texas, 
killing 600 people, injuring up to 1000 more, 
and in its wake levelled the huge $20,000,000 
Monsanto Chemical Company’s styrene plant, 
a primary source of a basic chemical raw 
material in the plastics and synthetic rubber 
industries. The blast also wrecked several 
oil refineries and oil tanks in the city. 
Monsanto officials announced that 307 of its 
500 employees are still missing and as soon 
as conditions permit the ruins of the com- 
pany's plant will be searched by rescue 
squads and workers whose efforts thus far 
have been blocked by flames and fumes. 
Destruction of the plant, which company 
officials plan to rebuild on the same site as 
soon as practicable, was the result of a 
chain of explosions set off by the blowing 
up of the nitrate-laden ship, Grand Camp, 
a 7,176 ton freighter owned by the French 
Line and which is said to have been insured 
for $600,000 (American dollars) by a British 
firm. Property damage from the explosion 
and fires will total millions of dollars. 

The Monsanto Chemical Company plant 
represented Texas City’s largest single 
enterprise. In addition to destruction of 
this plant, the Topping Plant of the Republic 


Oil Refinery Company was heavily damaged 
and the largest oil tank of the Humble Oil 
Company at the water-front was blown up. 
The six major industrial plants in the area 
were reported to represent a combined in- 
vestment of $125,000,000. Industrial activity 
of the city was centred in such fields as 
cotton, cotton bagging, sulphur, grain, 
chemicals, petroleum and other products. 
During the war, Texas City was a major 
wartime industrial centre. The Monsanto 
plant was built by the company at a cost 
of $19,000,000 for the government during 
the war and has been operated by Monsanto 
since 1942 for the production of styrene used 
in making synthetic rubber. One of its 
processes involved the cracking of propane 
to yield ethylene—used in hospitals as an 


anaesthetic. Last August, Monsanto pur- 
chased the plant from the (U.S.) War Assets 
Administration for $9,550,000. The com- 


pany acquired the plant to enlarge its out- 
put of polystyrene, a _ plastic moulding 
material, and recently earmarked an ad- 
ditional $1,000,000 for plant .expansion. 
Besides its activities in synthetic rubber 
and polystyrene, Monsanto is a large pro- 
ducer of heavy chemicals, intermediates, 
medicinals and fine chemicals, phosphorus 
and phosphoric acid compounds, solvents, tar 
acid chemicals and other types of plastics. 
Maurice Le Brozec, of Le Havre, France, 
a survivor of the Grand Camp’s crew, ex- 
pressed the belief that the tragic explosion 
resulted from combustion caused by the 
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An aerial photograph of the Monsanto Chemical Company’s styrene plant at 
Texas City, which was completely destroyed by the explosion. 


closing of the ship’s hatch on its cargo of 
ammonium nitrate fertiliser. Normally, the 
hatch is left open, but because of the rainy 
weather of the previous days, the hatch was 
closed so the fertiliser wouldn’t get wet. 
It was also reported that the Grand Camp 
carried sixteen cases of ammunition loaded 
at Antwerp for Venezuela, but had been 
overshipped and had missed port. The am- 
munition, according to Samuel F. Muecke, 
deputy collector of Customs, Galveston, 
Texas, was to have been transferred to 
another vessel at Galveston. 

The Monsanto Chemical Company’s instal. 
lation, which bore the brunt ot the damage, 
was completely destroyed. The styrene plant 
provided one-fourth of the styrene used in 
the country’s synthetic rubber plants and 
accounted tor one-fifth of Monsanto’s total! 
sales volume of $100,000,000 annually. The 
plant had a rated productive capacity of 
70,000 tons of styrene annually and was the 
sole source of this material for the company’s 
production of polystyrene plastic molding 
materials. The company expects to produce 
production of polystyrene plastic moulding 
materials in 1947. According to officials, 
the explosion also demolished a polystyrene 
manufacturing unit adjacent to the styrene 
plant which would immediately cut Mon- 
santo’s output of the moulding material from 


10 to 20 per cent. There was no explosion 
within the chemical plant or its outbuildings, 
it was pointed out and neither was Mon- 
santo owner of the vessel that blew up nor 
did its cargo originate from any of their 
plants. ‘The crumbling walls of the build- 
ing started small fires which spread and 
ignited propane and benzol stocks.  Presi- 
dent William H. Rand of Monsanto pointed 
out that the plant did not explode, but 
caught fire, saying that the *‘ materials we 
handle are flammable but not explosive.’’ 

Officials of the Union Carbide and Carbon 
Chemicals Corporation, which has a plant at 
Texas City, announced that their property 
suffered virtually no damage. At 3.30 a.m. 
Thursday, Apnl 17, (the morning following 
the day of the explosion, which took place 
9.12 a.m. Wednesday), Carbide and Carbon’s 
plant was closed down as a _ precautionary 
measure. Operations at the plant will be 
resumed as goon as local conditions permit. 
Other plants in the area that were un- 
damaged were: Pan-American Refining Com- 
pany, and the tin smelter owned by the 
(U.S.) Reconstruction Finance Corporation. 
The refineries of both the Stone Oil Com- 
pany and the American Liberty Company 
were set ablaze and the largest oi] tank 
of the Humble Oil Company at the water- 
front was blown up. 
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The explosions which damaged oil plants 
and tanks at Texas City will probably not 
affect the public supply of oil, especially since 
this is an off-season in the industry. James 
E. Pew of Philadelphia, an executive of the 
Sun Oil Company, said that other oil com- 
panies would take up the commitments of 
the firms whose plants were damaged. 

Explosives to Fertilisers 

In an interview with this reporter, Dr. 
Amos Turk, instructor and _ lecturer in 
Chemistry at the College of the City of New 
York, said that ‘‘ ammonium nitrate is 
usually a stable chemical when pure. It 
could be made impure, and therefore ex- 
plosive by the presence of combustible im- 
purities such as wood dust, rope, asphalt, or 
other organic matter. It could also be made 
impure by inefficient reclamation processes 
used in reconverting ammonium nitrate from 
military explosives, of which it is a com- 
ponent. Unless checked for impurities by 
chemical analysis, recurrences of this type 
of explosion are not unlikely.’ 

In peacetime, ammonium nitrate is used 
as a fertiliser and since the end of the war 
left large stocks of explosives containing 
ammonium nitrate, these are being pro- 
cessed and reconverted into the pure sub- 
stance for use as fertiliser. Contaminated 
or impure ammonium nitrate is an un- 
predictable substance. The greatest ex. 
plosion in history, prior to the atomic bomb, 
took place in Oppau, Germany, in 1926, 
when a large quantity of ammonium nitrate 
exploded, wiping out the entire city and 
killing hundreds of persons. That explosion, 
according to explosives experts attending a 
meeting of the American Chemical Society at 
Atlantic City, N.J., was caused by contamin- 
ation of the ammonium nitrate. 

The process of extracting ammonium 
nitrate from war explosives requires the 
application of a certain degree of heat. If 
the temperature is too high it may lead 
to making the compound less stable. Thus 
heat, as well as the possibility of contamin- 
ation, tends to increase the probability of 
an explosion. The ammonium nitrate in its 
purified form comes out as a white powder. 
It is a colourless crystalline salt, formed 
by the union of ammonia and nitric acid. 
This is shipped in waterproof bags or in 
barrels. The waterproofing of the bags, the 
experts declared, might carry unsuspected 
contaminants that get into the fertiliser. 
Heat, such as that which came from the 
reported fire aboard the Grand Camp, might 
speed up the mixing of the contaminating 
chemicals in the bags with the fertiliser. 
Some have guessed that the flames must 
have got at the compound, which decomposes 
at 410 deg. F. and caused it to blow up. 
The experts pointed out the advisability of 
shipping such material in small batches rather 
than in one large shipload. 
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When ammonium nitrate becomes impure 
or is contaminated and explodes, it does so 
with about 25 per cent more violence than 
does TNT. Consequently if the Grand 
Camp had 10,000 tons of ammonium nitrate 
aboard, the explosion would have equalled 
12,500 tons of TNT. 

Texas City, the site of the devastating 
explosion, is a comparatively new industrial 
community—an outgrowth of two world 
wars. It houses six major industries, which 
in addition to the wrecked Monsanto plant 
includes the only tin smelter on the American 
continent, several refineries, the gigantic 
Union Carbon and Carbide Chemical Plant, 
and terminal facilities for a sea-train link 
with New York City. 

The tin smelter, owned by the Reconstruc- 
tion Finance Corporation, represents an in- 
vestment of nearly $8,000,000 and is the 
largest smelter in the western hemisphere. 
The smelter has averaged production of 
3,800 tons a month. It was contracted for 
by the Government in February 1941 and its 
first output started on April 5, 1942. The 
purpose in building the smelter was to relieve 
the United States of dependence upon Europe 
for refined tin. 

As an aftermath of the blast, and as a 
precautionary measure in preventive medi- 
cine, the entire city is to be sprayed with 
DDT from aeroplanes 


Fresh Start 


On the industrial front, William Rand, 
president of Monsanto, announced that the 
company’s wrecked plant at Texas City will 
be rebuilt on the same site. Very little of 
the ruined structure is expected to be 
salvaged and the new construction will be 
started as soon ag it is practicable to clear 
away debris. The new plant will have the 
same production capacity as the one it is 
replacing. 

Early reports on the insurance coverage 
indicated that the workmen’s compensation 
and general liability coverage on the Mon- 
santo Chemical Company plant was placed 
with the Liberty Mutual Insurance Co. of 
Boston. The Liberty Mutual is said to have 
carried a $50,000 net line in workmen’s 
compensation. It is understood that the 
Liberty Mutual’s re-insuror, the American 
Ke-Insurance Company of New York, had a 
$50,000 net retention, placing the balance 
with Lloyd’s of London. The fire and ex- 
tended coverage insurance on the plant, it 
is reported, was with the Associated Factory 
Mutuals. 

Insurance to be paid for loss of life and 
property damage may run from $50,000,000 
to $100,000,000, according to insurance 
experts. The impact on the insurance com- 
panies will be softened somewhat by the 
division of the risks among various con- 
cerns. Of the various types of insurance, 


use and occupancy insurance, wil] be costly. 
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This type of insurance provides for the 
payment to companies forced out of their 
properties of an amount equal to the net 
profit they would have earned during the 
period of non-occupancy. Such insurance 
provides for the payment of salaries and 
wages of a skeleton working force, for pay- 
ments on advertising and other contracts, 
and for various continuing expenses. Marine 
insurance, on the other hand, may prove 
costly to British underwriters. 

Widows and other dependants of Monsanto 
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Chemical Company employees killed in the 
explosion will each be paid $1,000, according 
to Joseph R. Mares, general manager of the 
company. This is in addition to benefits to 
be paid under workmen’s compensation and 
group insurance life and accident policies. 
Payment of financial] assistance to widows 
has already been begun by Monsanto. In- 
jured employees of the company will receive 
workmen’s compensation benefits plus a com- 
pany contribution which will make their 
total compensation equal to their normal 
basic wage. 


Ammonia Nitrate 


Safety Precautions 


HE loading and transport of ammonium 

nitrate have assumed unusual prominence 
during the last few days because of the 
explosion which occurred on the French 
ship Grand Camp on April 16, and by 
reason of the two further explosions when, 
in the darkness before dawn, another ship, 
loaded with nitrates and sulphur—the High 
Flyer—-suffered a similar fate. 


No Bulk Storage 


Since the Oppau explosion on Septem- 
ber 21, 1921, in the Ammonsulfatsalpeter 


stores, the storage of ammonium nitrate 
in hulk has been avoided and, moreover, 
steps have invariably been taken to granu- 
late the product to give particles of 8-16 
mesh, drying to 0.2 per cent moisture, 
treating with 3 per cent of a suitable con- 
ditioning agent and storing in waterproof 


bags. The conditioning agents which have 
been used for the most part are kaolin 
and various qualities of kieselguhr. Many 


firms on the European continent have mixed 
ammonium nitrate with clay or kaolin as 
a barrier, and prepared granules, with a 





view to. lessening the _ possibility of 
detonation. 
The well-known I[.C.I, product—Nitro 


chalk—is a mixture of about 50 per cent 
ammonium nitrate and 50 per cent calcium 
carbonate. Thus, it contains about 15} per 


cent nitrogen, half as ammonia and half 
as nitrate. The product is granulated and 
offered to the market in an _ excellent 
physical condition. 

Plants owned by the United States 
Government furnish 19 to 24 per cent of 
the estimated nitrogen consumption and 
represent an investment of more than £40 


millions in nine synthetic ammonia plants, 
having a combined capacity of 750,000 tons 
of fixed nitrogen per year. At the begin- 
ning of 1947 the United States nitrogen 
product industry was operating at near 
capacity. This refers to privately-owned 
or leased or government-controlled nitrogen 
fixation plants. Those remaining under 
ordnance ownership and control, it is 
gathered, were at the four arsenals, Morgan. 


Other Disasters 


town, West Henderson, Texas Panhandle 
and Missouri. It is believed that these 
were being operated on behalf of the Army 
to make ammonia for ammonium nitrate 
export to occupation areas, and presum- 
ably the ammonium nitrate made at Texas 
Panhandle had been loaded into the ships 
Grand Camp and High Flyer. 

That American chemists were au fait with 
the best method of loading ammonium 
nitrate, from the viewpoint of safety, to 
the ships in which it was loaded cannot 


be doubted. An _ investigation into this 
matter was conducted some three years 
ago, and a definite conclusion reached. 


Whether the coating of the granules with 
a water-repellent material, such as had 
been recommended, namely, paraffin wax, 
may have been a factor in what occurred 
cannot, of course, be said. 

It would appear, from a first-hand eye- 
witness account of the explosion, that a 
fire started in the hull of the Grand Camp, 
and that a large number of the crew were 
standing around waitching the efforts to 
subdue it when there was a terrific blast. 
The blast blew the hatches open, killing 
most of the crew, and the wreckage rained 
down for many minutes. Whether it was 
the 900 tons of ammonium nitrate which 
caught fire, whether it was the inflammable 
material which was part of the cargo, or 
whether it was the cases of ammunition 
cannot at this juncture be said. 


Damage at Long Range 
The flying debris apparently punctured 


oil storage tanks on the wharf, and, 
similarly, drums of styrene and _ benzol 
tanks at the Monsanto works some 


thousand yards away. The havoc grew and 
the conflagration gained in intensity. How 
precisely the second ship became involved 
is not known, as it was many hours after- 
wards when this exploded. But when one 
reads (The Times report of April 18) that 
a former war correspondent who flew three 
times over the burning city said that ‘“ in 
four years of reporting war he had seen 
no such concentrated devastation, such 
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utter destruction as at Texas City, except 


Nagasaki,’ one can appreciate how a 
succession of fires and perhaps sympathetic 
explosions intensified the destruction 
wrought. 

Cargoes of inflammable material and 
almonium nitrate, and  ceargoes’ of 
ailmonium nitrate and sulphur, for which 
ihe shipping authorities are  presuhably 
alone responsible, are not necessarily the 
best combination of materials to be loaded 
to the holds of ships, even if they are kept 
separate. 

This disaster recalls two similar incidents 
in our own country. One was at the works 
of the Explosives Loading Company, i*aver 
sham, in 1916, when all but one of rather 
more than a hundred employees disap- 
peared in a _ gun-cotton explosion that 
caused damage as far away as Queen 
borough, in the Isle of Sheppey. The other 
was the Silvertown explosion in 1917, which 
occurred at a works on the north bank of 
the Thames where T.N.T. was being re- 
crystallised by a solvent process. Ignition 
of the vapour took place and the resulting 
explosion was devastating in the extreme. 
art of Silvertown was completely wiped 
out and other districts suffered devastation. 
The loss of life was serious, One of the 
largest gasholders in England, on the south 
side of the river, more than a mile away, 
suffered the effects of blast and repercus- 
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siol. Jt became punctured and «about 
7 million cu. ft. of gas were ignited, and 
a blaze of colossal dimensions lit the sky 
momentarily. But miraculously the governor 
attendant switched over from the damaged 
holder at the psychological moment and 
turned to another holder, and the lighting 
of South London continued uninterruptedly. 

As a precaution against epidemics, Texas 
City is to be sprayed from the air with 
DDT, and it is gratifying to think that 
400 lb. of penicillin has been flown to the 
scene of devastation. ‘These aids were not 
available in 1916-17 and, while they are 
undoubted advantages, it would seem that 
where oil or inflammable liquids are stored 
at docks or wharves, or adjaceut to docks 
or wharves, fire-fighting equipment should 
be modernised, extended and foam for 
extinguishing fires should be a compulsory 
provision, 

Profound sympathy is extended to our 
American friends, to the Monsanto com 
pany and to the relatives of all those who 
have lost their. lives, and not less so ty 
those who have been injured. It is under- 
stood that an investigation is to be made 
into the circumstances of the disaster. and 
the report of the findings will be awaited 
with interest, for no one can afford to 
ignore the import of the precautionary 
measures which presumably will be issued 
relative to the loading of such cargoes, 





France Needs Fertilisers 


RANCE’S urgent need of greatly in- 

creased supplies of chemical fertilisers is 
underlined by a survey made by A. Marquis 
for the information of the Centre de Perfec- 
tionnement Technique (Chim, et Ind., 1946, 
56) in which he reveals the extent to which 
French husbandry has been starved of 
chemical stimulants since the beginning of 
the war. The shortage of phosphates has 
been most marked. Totals for the five-vear 
period 1940-41 to 1944-45 were: nitrogen 
725,000 tons, phosphoric acid 468,000 tons. 
and potash 880,000. What was formerly a 
three-year supply of nitrogen and potash 
has thus been made to last for five vears, 
and in the same period the amount of phos- 
phoric acid available was equivalent formerly 
to one year’s requirements, notwithstand- 
ing that even before the war 75 per cent 
of cultivated land in France was deficient 
of phosphates. 

The urgency of the problem of enlarging 
supplies of chemical fertilisers has been 
stressed in the past before the Academy of 
Agriculture by A. Demlon, who drew atten- 
tion to the low agricultural returns, a recent 
example cof which was a reduction of 20-30 
per cent in the 1944 sugar beet yield, 


Critical World Shortage 


HE International Emergency Food 

Council announces recommendations for 
distribution of the world supply of nitre- 
genous fertilisers will be continued in the 
fertiliser year commencing July 1, !947. As 
from that date, however, all other fertiliser 
materials will be withdrawn from the list 
of reserved commodities on which recoi- 
mendations are made. Previously, new 
supplies of phosphate rock becoming avail- 
able after January 1, 1947, had been with 
drawn from the reserved list. The present 
action of the Council takes potash and 
soluble phosphates off this list after July 1, 
1947. At the same time, the Council, 
through the Committee on Fertilisers, re- 
ported that a critical world shortage of 
nitrogenous fertilisers will continue through 
1947-48; and it is estimated that the world 
shortage for the present year is at least 
761,060 tons of nitrogen (equivalent to 
3,805,000 metric tons of ammonium = sul- 
phate). ‘The Committee found that world 
production of soluble phosphates will be ap- 
proximately in balance with world require- 
ments in 1947-48, though some areas such 
as Austria and Germany may still find diffi- 
culty in meeting requirements. ‘The post- 
tion of potash is less clear, 
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Laboratory Planning 


‘¢ Combined Operation ”’ for Expert and Architect 


LANNING of a _ laboratory is_ not 

simple. If it is to achieve’ results 
making for maximum efficiency it calls for 
ai intricate *‘ combined operation ’’ on the 
part of both laboratory expert and archi- 
tect. Only the laboratory expert under- 
stands the ultimate requirements; only the 
architect knows how those requirements can 
be met. 

In an exhaustive survey of the subject in 
a series of articles in recent issues of the 
Indian Journal of Scientific and Industrial 
Research, Mr. G. P. Contractor, of the 
National Metallurgical Laboratory, Council 
of Scientific and Industrial Research, gives 
detailed guidance in the matter. 

In his introduction, Mr. Contractor em- 
phasises that in laboratory planning it is 
desirable that the important features of con- 
struction and equipment should represent 
the eombined ideas and efforts of those who 
have years of experience as_ laboratory 
workers. It is equally essential, he says, 
that both laboratory workers and architect 
should work together to analyse the re. 
quirements of the project in order that 
every need be satisfied as completely as 
possible. 

Efficiency and convenience of operation 
coupled with the required degree of fiexi- 
bility and adaptation to future needs should 
always be borne in mind. The size of the 
rooms must be carefully planned with res- 
pect to the requirements for benches and 
aisles, especially for the chemical labora- 
tories, and for illumination, 


Safety Measures 


Properly planned laboratories should, 
according to Mr. Contractor, have, among 
other things, the greatest possible working 
area for a given floor space; a minimum 
number of places where dirt and dust can 
collect; non-corrosive hardware and_ fix- 
tures; adequate services and outlets; easily 
cleaned well lighted hoods; suitable general 
illumination; easily cleaned durable walls 
and floors; and safe construction and equip- 
ment. The possibility of fire and explosion 
can be lessened by proper attention to vent- 
ing of all pipe chases in both walls and 
floors, using a colour code for easy and 
positive determination of service lines, suit- 
ably located easily shut off valves, regular 
testing of high pressure equipments, adher- 
ence to code requirements in electrical in- 
stallations and taking precautionary mea- 
sures for the storage of easily inflammable 
material. In ease of fire there should be 
readily available fire extinguishers in 
working condition, quick acting showers or 
fire blankets and suitable alarm devices. 


Injury due to mechanical causes can be 
minimised by providing adequate lighting, 
especially in hoods, halls and stairways and 
at machines by removing obstructions in 
passage ways; and by suitable location and 
construction of doors. First-aid equipment 
in usable condition should be readily avail- 
able, and each laboratory should have 
posted conspicuously information as to the 
locations of master switches and valves. 


Co-operative Effort 


After emphasising that successful plan- 
ning of a laboratory is dependent upon 
close co-operation between architects, engi- 
ueers and laboratory workers later to use 
it, Mr. Contractor points out that planning 
does not merely consist in the number and 
sizes of rooms and their inter-relation for 
convenience and service but should also 
refer to the position of electrical conduits, 
piping and ventilating systems, as well as 
lighting. To these, he says, may be added 
consideration of the correlation of chemi- 
eal units with architectural] units, such as 
location of vents, windows, piping, ete., in 
respect to the design of the building, 

The writer quotes the concept that a 
laboratory, to be utilised to the best ad- 
vantage, should be built round the eauip- 
ment; and he illustrates it with, among 
other examples, the layout of spectrographic 
laboratories carried out around the appara- 
tus and other requisites. 

The articles emphasise that it is poor 
policy to erect a building to meet only pre- 
sent needs, making no provision for future 
additions. 

Chemical fume hoods, in Mr. Contractor’s 
opinion, constitute a very important part 
of the equipment of a laboratory. Because 
of the corrosive, poisonous and obnoxious 
fumes, excessive heat and the ever present 
danger of fire, he points out, the hoods 
should necessarily be built of materials that 
will effectively resist these agencies. The 
materials usually employed are white or 
mottled glazed brick, enamel tile and other 
products which go under the trade names 
of impregnated ‘‘ Transite’’ board, ‘* Sin- 
danyo’’ asbestos board, ‘‘ Labite’’ sheet, 
‘‘ Alberene ’’ stone, ‘* Standard Composi- 
tion’’ stone, ete. The working surface is 
built of soapstone, fireclay tile or similar 
acid and fire-resisting material. It is also 
often built of ordinary cement concrete. 
Furthermore, hoods should be scientifically 
designed and _ properly proportioned not 
only to take care of the correct amount of 
air uniformly distributed over the hood 
opening, but also to exhaust completely and 
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effectively all of the light and heavy fumes 
from the entire chamber. 

Various classifications of hoods, which 
merge more or less into each other have 
been made, such as individual and general 
or side wall hoods, open and closed, up 
and down draught, natural and forced 
draught, ete. The usual types are either 
of open-front or sliding sash type. The 
sash is glazed with laminated tempered 
glass or preferably with wire-glass for 
safety. In case of fire, one need only close 
the sash and shut off the emergency valve 
on the outside panel of the hood. Where 
the bulk of routine analysis for control of 
plant operations is required to be carried 
out, the long open type hooded work bench 
is preferred to the sash type hooded work 
bench. It is important to bear in mind 
that the primary object of a hood is to 
enable a worker to carry on with ease and 
comfort a given reaction while at the same 
time observing and controlling the process. 
lt is reckoned that nine-tenths of the re- 
actions evolving objectionable fumes car- 
ried out in a chemical laboratory can un- 
doubtedly be carried out in an open hood 
A survey of the best modern laboratories 
indicates that for more advanced work and 
for general industry and research, an in- 
creased use of open hoods is being made. 


Room for Storage 


Working benches provided with essential 
services to ensure convenience, which he 
describes as the most important fitting in 
a laboratory, are fully dealt with by the 
writer. He adds that facilities for storage 
of chemicals and glassware should be pro- 
vided in the work bench; but points out 
that it is not desirable to store chemicals 
in cupboards beneath a bench, as an acci- 
dent involving spillage of liquids may 
damage the contents of the cupboard. 
Some planners are in favour of open work 
benches, the storage cabinets and shelves 
being conveniently located behind the 
worker. When this arrangement is fol- 
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lowed, the cabinet work can form a useful 
partition between benches. It also gives a 
measure of privacy to workers. on indivi- 
dual benches without being completely shut 
off from the workers on adjacent benches. 

The articles conelude with a few general 
hints to laboratory planners : 

All laboratories should be provided with 
at least one safety overhead water shower 
as well as with modern equipment for fight- 
ing small fires. ‘* Foaming’’ and carbon 
tetrachloride extinguishers in useable con- 
dition should be kept at easily accessible 
points. 

Raw linseed oil applied hot in a thin 
laver is still oue of the best protections for 
bench tops when they get dingy. The oil 
may be diluted by an equal volume of 
turpentine, 


Electric Points 


It is desirable to provide main circuits 
of sufficient size to allow for 50 to 7d per 
cent overload at the outlets originally in- 
stalled. A 10 ampere capacity receptacle 
mounted on a standard box is a very con- 
venient outlet for alternating curreit. 

One electrical outlet for each Sit. of 
bench front is usually reckoned to be suffi- 
cient, 

For distilled water-supply, block tin lined 
bronze piping should be used. Aluminium 
pipes have also been used in some labora- 
tories. Block tin pipe is the best material 
for the purpose, 

Separate stores outside the main build- 
ing should be provided for inflammable 
substances and acids. 

Laboratories should be provided with a 
junk room. Many a piece oi half worn. 
out apparatus has been resurrected from 
a junk room and put to good use. 

Balances and other delicate measuring 
instruments should be insulated to »orotect 
them from vibrations. This could be 
effected by providing independent piers run- 
ning clear through floors for individual |:al- 
ances and instruments. 





High Vacuum Evaporation 


A Means to Fine Deposits 


HEREVER the deposition of molecules 
We a given material is required the 
setting up of high vacuum conditions greatly 
facilitates the process. This is the basis of 
the Metropolitan-Vickers Electrical Com- 
pany’s high vacuum’ evaporation plant, 
which, while it is intended primarily for 
the deposition of silica on specimens for use 
in an electron microscope, is also suitable 
for the deposition of gold or other metals in 
connection with the shadow-casting tech- 
nique. Other applications include small- 
scale general or experimental work on 


evaporated films and use as a_ straight- 


forward high vacuum pumping plant. The 
plant consists essentially of a glass bell-jar 
evacuated by a ‘* Metrovac ’’ type 03B oil- 
condensation pump which is backed by a 
‘“ Metrovac ’’ type DRI1_ rotary’ pump. 
Heater terminals are provided inside the 
bell-jar and are connected to a low voltage 
transformer, the primary input to which can 
be varied. Vacuum valves are provided to 


permit continuous operation of the oil- 
condensation pump. The plant is totally 
enclosed and all electrical controls are 


located on the front panel. 
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THE CHEMICAL AGE 


Sub-Micro Analysis 


Valuable Applications in a Widening Field 
by CECIL L. WILSON, M.Sc., Ph.D. F.R.I.C. 


KFORE, and during, the war, I was 

often puzzled to explain to non-scienti- 
fic friends just exactly how microchemistry 
was of use. After a careful explanation of 
the generally recognised applications, I still 
had the uncomfortable feeling that all the 
information gathered by my friends was that 
the applications were few, limited and not 
particularly important. Nowadays the 
problem is simpler. One need only remark 
that microchemistry made the atomic bomb 
possible. 

This, although quite satisfying to my non- 
scientific friends, is, of course, almost as 
inaccurate as their previous’ impressions 
The methods employed in determining the 
properties of plutonium and neptunium are 
so specialised and so out of the run of 
ordinary microchemistry that few micro 
chemists have had occasion to use them or 
to become familiar with them. 

‘*¢ Microgram Chemistry ’”’ 

This being so, it is possible that some 
account of techniques which are now nor- 
mally referred as ‘* sub-micro ”’ 


may prove 
of interest. By generally accepted stan 
dards, semi-micro methods deal with 


weights of material of the order of milli 


litres, while microchemistry in the strict 
sense is ‘‘ milligram ’’ chemistry, in that 


samples usually weigh one to ten milligrams, 
The volumes of solution used may roughly 
be assessed as lying between 20 cu, mm. and 
0.5 ml. These two branches are the small- 
scale fields generally familiar. 
ponding figures in sub-micro 


The corres 
analysis lie 


round several micrograms (ywg.) and 1 eu, 
mm. As a consequence, sub-micro methods 


are often more precisely referred to as 
microgram chemistry. 

Because of the problems involved in re- 
duction to this scale, the development of 
sub-micro methods has not been as rapid as 
the development of micro methods. In its 
early days it was only applied to highly 
specialised problems and the methods were 
diversified and not widespread. Biochemi- 
cal investigations frequently called for 
methods which could deal with these small 
amounts, and it is not surprising to find 
that it is in biochemical literature that most 
of the earlier techniques were described. 


Minute Samples 


One of the classic developments was the 
design of the Rehberg burette. The in- 
vestigation which had been undertaken by 
Rehberg! involved the determination of 
blood-ammonia on quantities of blood of the 
order of 1 ml. Such an amount of blood 


contains about 1 to 2ug, ammonia, so that 
titration with a normal solution would give 
a titration figure of 0.1 ecu. mm, Obviously 


it might be possible to tackle such a proh- 
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lem by using very dilute solutions in 


ainounts then easily measurable. However, 
Rehberg showed in his paper that, speaking 
generally, small amounts of acid or alkali 
cannot be titrated exactly, using diluted 
solutions of low normality. In a compara- 
tive calculation, where 10 cu. mm. of N 
acid in a volume vs are titrated with 0.1 N 
alkali, the error if + = 100 mls. is 10 per 
cent, whereas if z is 1 ml. the error is only 
0.2 per cent. It follows from this that the 
titration solution should have as small a 
volume as_ possible, and in the example 
quoted above, where x = 1 ml., the amount 
of alkali added should be of the order of 
0.1 ml. This raises the further difficulty 
that it must be possible to add this 0.1 ml. 
with an accuracy of at least 1 per cent. 

Prior to Rehberg’s work, the usual type 
of microburette held a volume of 2 ml., and 
the greatest accuracy that could be expected 
is probably 2 cu. mm. 


Mercury Indicator 


Rehberg’s problem, then, was to design a 
burette capable of being read to 0.1 cu. 
mm. The burette (Fig. 1) consisted of a 
vertical] thick walled capillary of bore 0.8 
to 0.9 mm., giving a volume of 0.1 ml. for 
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a length of 15-20 cm. The ealibration of 
the tube was in mm., and these were evalu- 
ated by determining the length of a weighed 
drop of mercury at various points. The 
lower end of the tube was widened to form 
a mercury reservoir, and this was closed off 
by a plug holding a screw. By turning the 
screw, mercury could be pushed up to fill 
the graduated tube completely. At the top 
the tube was joined to a capillary tip of 
similar tubing, bent by a double right angle, 
to dip into the titration fluid, and drawn 
out somewhat at the tip. The tip is kept 
immersed in the liquid in the titration 
vessel during titration, and liquid is ex- 
pelled by moving the burette screw. The 
volume expelled is read from the change iu 
the level of the mercury meniscus. 

The titration volumes used by Rehberg 
were of the order of 1 ml., and with his 
conditions he was able to determine ammo- 
nia with an accuracy of 0.019 wg. A similar 
type of burette was used by Linderstrém- 
Lang and Holter.? 


The principal disadvantage of burettes of 
this type arose from the fact that many of 
the solutions to be used in them attacked 
mercury. This was overcome by Kirk,* 
who separated the mercury and the liquid in 
the burette by an air space. Because of 
compression of the air this gave rise to a 
lag in expulsion of liquid when the opera- 
ing screw was turned; but if titration is 
carried out slowly, particularly at the end 
point, this lag offers no great inconvenience 


Greater Accuracy 


In conjunction with such a burette (Tig. 
2} Kirk used as titration vessel a micro- 
scope slide with or without a small depres- 
sion in its surface. Stirring of the titra- 
tion fluid, which Rehberg achieved by a 
stream of gas bubbles, was by means of a 
glass thread operated by an electromag- 
netic device. Titration of amounts of fluid 
of the order of 0.01 to 0.2 ml. was possible 
using this apparatus together with other 
ingenious devices described in the same 
paper, and an accuracy of + 0.2 to 0.3 per 
ceiit on simple titration is claimed. 
Naturally this figure may be somewhat 
larger if more complicated procedures such 
as precipitation and solution are involved. 

An accuracy was achieved, using these 
drop seale titrations, of + 0.5 per cent 
in the determination of 0.5 to 12 yg. of eal- 
cium.* In the determination of nitrogen® 
by a sub-micro Kjeldah] method, amouuts 
from 4 to 15 wg. were determined with a 
mean accuracy of 1 per cent. The same 


accuracy in the determination of ammonia‘ 
on amounts from 1.5 to 8ug. by a diffusion 
method was also recorded. These results, 
of general interest, illustrate the methods 
which were applied by Kirk and his co- 
workers to a wide range of biochemical de- 
Similar types of investigation 


terminations, 
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were undertaken by Sobel and his co- 
workers, and a comparison made of the 


micro and sub-micro methods’ shows how 
normal methods may be adapted to this 
scale. 

These few examples chosen from a wide 
range, while illustrating the type of work 
which can be attempted on the biological 
side, must of necessity omit reference to 
many such estimations. For example, it is 
impossible to do more than refer to the out- 
standing work of Linderstrém-Lang and 
Holter or the extremely interesting appara- 
tus devised by Wigglesworth. 


Pioneer Workers 


Turning to the inorganic side of sub- 
micro work, the ground may be said to have 
been broken in a classic series of researches 
by Benedetti-Pichler and his co-workers. 
These techniques are also fully described 
in Benedetti-Pilcher’s well-known _ text- 
book.? 

The earlier papers '® are primarily con- 
cerned with the qualitative analysis of 
microgram quantities of material such as 
pigments in paintings. This led to an ex- 
tension of the work .to inorganic qualitative 
analysis in general. Thus, in one paper the 
complete analysis of a particle of Wood’s 
alloy 1 wg. in mass is described, which 
enabled not only a qualitative, but in the 
case of some metals a semi-quantitative, 
estimate of the constituents to be made. 


All operations are carried out under a 
low-power microscope using manipulators 
Separations are performed in micro centri- 
fuge cones of special design, and confirma- 
tory tests are applied to drops on @ spec- 
ially designed condenser rod. As little as 
0.001 ywg., of a constituent can often be 
identified with certainty. Since the tiny 
drops of solution (0.01 to 0.001 cu. mm.) 
dealt with would evaporate almost instan- 
taneously the various operations are per- 
formed in a moist chamber which has a 
damp atmosphere maintained in it, 


Later the methods were extended to volu- 
metric analysis.'! The micromanipulation 
technique was still employed. It was 
possible to manipulate burettes with a total 
capacity of 0.05 cu. mm, Liquid is expelled 
into the titration fluid, which is held in the 
narrow end of the tapered tube, by using a 
levelling bulb balanced against the surface 
forces at the extremely fine tip of the 
burette. Removal of the burette tip from 
the titration fluid, by forming a fresh menis- 
cus, stops flow of the liquid from the burette 
tip. The accuracy of titrations on the 
macro scale could be closely paralleled in 
sub-micro titrations in such determinations 
as acid-alkali titrations or the determination 
of chloride argentometrically. 


From the published account of researches 
on trans-uranic elements’? it is clear that 
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the work of Benedetti-Pichler has been 
largely drawn on. The diagrams of the ap- 
paratus used and the descriptions of the 
work are by no means as full and informa- 
tive as one could wish. However, anyone 
familiar with Benedetti-Pichler’s work will 
note immediately the resemblance between 
his apparatus and that illustrated for volu- 
metric work and for the study of precipi- 
tation reactions under the microscope. 


Quartz Fibre Balance 


The major advance here seems to be the 
development of a quartz fibre balance of 
amazing sensitivity, enabling work to be 
extended into the gravimetric sphere. ‘Two 
balances are described. The first, which is 
merely a very sensitive Salvioni balance 
(Fig. 3) has a sensitivity of 0.02 ywg., a 
weighing range of 20 wg., and a capacity of 
10.5 mg. The second (Fig. 4), which has a 
counterpoised quartz fibre beam on a tor- 
sion fibre, has the same sensitivity coupled 
with a weighing range of 300 ywg., and a 
capacity of 25 mg. Thus, with relatively 
heavy vessels, up to 25 mg, weight, it was 
possible to determine several hundred micro- 
grams with an accuracy of well below 1 per 
cent; and even 1 ywg. could be determined 
with an accuracy of 2 per cent. Roughly 
speaking, if one transfers these figures to 
those of ordinary chemistry, it is as if one 
had a balance capable of taking a load of 
100 g., having a weighing range of over 
1 g. and a precision of 0.1 mg. This one 
would regard as quite a satisfactory instru- 
ment by ordinary standards, and it must be 
regarded as an outstanding achievement 
when reduced by a factor of 5000. 

In the work on plutonium, the first avail- 





Fig.3: a, loading stop; b, pan stirrup ; 
c, quartz fibre 0.004 in. diameter. 


able sample was 2 ywg., and a certain amount 
of chemical work was carried out on this, 
using volumes of solution ranging from 100 
to 0.01 cu, mm, and weights of sample as 
low as 0.1 wg. Precision of 0.5 per cent 
was obtained in this work. Later, several 
hundred micrograms of plutonium were pro- 
duced and made available for further in- 
vestigation. Various compounds of the 
element were prepared and analysed with 
sufficient accuracy to enable their formule 
to be determined with certainty, 

Many properties of these compounds, 


E 
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such as solubility, were investigated, and 
an examination of methods of separation 
indicated processes which would enable 
plutonium to be extracted in full-scale work. 
Although less neptunium was available than 
plutonium, similar applications have enabled 


b 





c 


Fig. 4: a, calibrated dial; b, vernier ; 

c, beam; d, index fibre projected by 

optical system; e, quartz fibre 0.001 
diameter ; f, quartz bow. 


. the chemistry of this element to be investi- 


gated in some detail. 


Wider Use Soon 


Subsequent events may focus the spot- 
light on sub-micro work as applied to 
atomic research, and there may be some 
tendency to feel that it has received publi- 
city which it does not fully merit. The 
extraordinary efficiency of sub-micro work 
has, however, been displayed effectively for 
the first time in this work. Seaborg notes 
that following on the chemical] determina- 
tions on microgram quantities of plutonium, 
the processes were sealed up directly to use 
in the Harford plant by a factor of 10°, 
which he remarks must surely be _ the 
greatest scale-up factor ever attempted. To 
use the word ‘‘ attempted ’’ also, is some- 
what misleading, since the ‘“ attempt ”’ 
was highly successful, and the performance 
of the process was much better than could 
have been anticipated. 

It is to be hoped that full details of the 
manipulative technique will be published 
shortly. Although it is unlikely that such 
a spectacular performance will ever be 
repeated, it is clear that there is consider- 
able scope for application, and no doubt 
for the extension of sub-micro investiga- 
tions, both in the inorganic and in the 
biochemical field. It is quite clear, too, that 
the apparatus required for such work is not 
sc expensive or so difficult to produce that 
sub-micro methods would be outside the 
range of the ordinary laboratory. Nowa- 
days, routine semi-micro work is replacing 
or supplementing macro work in many 








laboratories with microchemistry to fall 
back on ws an emergency measure. The time 
is probably not too far distant when the 
ordinary laboratory will regard sub-micro 
methods as being in no way more unusual 
than it regards micro methods to-day. 


REFERENCES 


1P. B. Rehberg, Biochem. J., 1925, 19, 270. 
*K. LinderstroOm-Lang and UH. Holter, 
Chem., 1931, 20/, 9. 

*P. L. Kirk, Mikrochem., 1933-34, /4, 1. 

¢ R. P. Miller and P. L. Kirk, k, ibid., 15; R. Lindner and 
P. L. Kirk, ibid., 1937, 22, 291 ; "Pp. L. Kirk and P. C. 
Tompkins, "Ind. Eng. Chem.., Anal. Ed., 1941, 13, 277. 

’ P. L. Kirk, Mikrochem., 1934-35, 16, 13. 

* G. E. Gibbs and P. L. Kirk, ibid., 25. 
7 A. E. Sobel, Ind. Eng. Chem.., Anal. Ed., 1945, 17, 242. 
‘J. Wigglesworth, Biochem. 1937, 31, 1719 ; D. L. 
Masters, CHEM. AGE., 1943, 48, 439. 

°A. A. Benedetti-Pichler, M icrotechnique of Inorganic 
> Wiley, 1942. 

1° A. A. Benedetti-Pichler, = Eng. Chem., Anal. Ed., 
1937, 9, 149, 483; A. Benedetti- Pichler and M. 
Cepola, ibid., 1942, /4, sis: 1943, 15, 227. 

12 A. G. Loscalzo and A. A. Benedetti-Pichler, ibid., 
1945, 17, 187. 

18 G. T. Seaborg, Chem. and Eng. News, 1946, 24, 1192. 


Physiol. 





The Oil Palm 


Progress in the East Indies 


N interesting article on the culture of 


the oil palm (Elaeis guineensis) ap- 
pears in Oleagineux, 1947, 2, 1-10, by 
M. Ferrand, Research Director of the 
I.R.H.O. (Inst. Recherches Huiles Oleagin- 
eux) in Paris. It contains some references 
to the African oil palm but is mainly con- 
eerned with cultivation in Sumatra and 
Malaysia, where remarkable progress has 
been made in recent years. In Sumatra the 
first plantations were made jin 1910 by 
Hallet, but in Malaysia its introduction 
dates back to 1875. It might be said in- 
deed that the first beginnings on the east 
coast of Sumatra were really made in 1848; 
but most of these very early starts were 
abandoned. 

Tt was not until 1920-24 that a really 
scientific study was made of the cultural 
conditions most suitable in the East Indies. 
An early discovery was the injurious effect 
of leaving the ground open, and a search 
for suitable covering crops or perennial 
plants was soon begun. The next impor- 
tant research was connected with the use 
of fertilisers, also the still more important 
matter of ‘variety and selection. The 
methods used to-day, introduced in 1928-30, 
are described in some detail, including a 
reference to the well-known work of M. P. 
Michaux, ‘‘ Economie des sols de planta- 
tion d’Hevea et d’Elaeis,’”’ Paris, 1936. 
High yields of palm kernels and palm fruit 
are now obtained, and an extensive pro- 
gramme of research for further improve- 
ment of yields in French Africa has heen 
arranged by the I.R.H.O. 
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Coal Conversion Plan 
£30 Million for Pittsburg Project 


HE conversion annually of some six 

million tons of coal into petrol, diesel 
and fuel oil, industrial alcohol and heating 
gas is the immediate aim of a co-operative 
scheme about to be launched by two of the 
largest fuel companies in America, the Pitts- 
burg Consolidation Coal Company and the 
Standard Oil Company, of New Jersey. 
More than £30 million is earmarked for the 
gasifying and liquefying plant which it is 
estimated will produce each year 96,000 
million cu. ft. of gas, 114 million gallons of 
petrol, 14 million gallons of diesel and fuel 
oil, and 8 million gallons of alcohol, the 
essential constituent of synthetic rubber, 
plastics and many other commodities in keen 
demand. The experimental plant is about 
to be erected near Pittsburg near the source 
of much of America’s coal, 

The process to be used involves succes- 
sively the crushing of coal to fine particles, 
the generation from it of carbon monoxide 
and hydrogen, the combining of these to 
form liquid and gaseous hydrocarbons, and 
then their separation. After carbon dioxide 
—generated with the carbon monoxide and 
hydrogen—is removed from the gaseous 
hydrocarbons there will remain a high peat 
gas, which will be stored in gas-holders, 
ready for consumption. The liquid hydro- 
carbons, treated in a fractioning tower, will 
yield petrol, alcohol, diesel oil, “and a small 
amount of heavy oils, 





Ceylon’s Mineral Researches 


Fe yg a te gage to geological survey 

Ceylon’s mineral resources, not 
hitherto fully explored, is planned, it is 
officially announced. 

Preliminary surveys of the island have 
disclosed large plumbago (graphite)  re- 
sources, easily extractable deposits of an 
ore of titanium (ilmenite) deposits of iron 
ore and prolific gem fields; in addition to 
workable minera] deposits of china clay, 
glass sands, mica, cement materials and 
building stones, silica and other refractor- 
ies, soda and alkali salts. 

Before the war the gem fields and plumb- 
ago mines were the only mineral resources 
worked to any great extent. During the 
war plumbago output was greatly increased 
to meet the Allies’ needs, and lack of im- 
ports necessitated the working of the local 
deposits of china clay, glass sands, mica, 
cement materials, etc. 

The war, with its scarcities, fostered the 
process of industrialisation; what the Sin- 


halese could not import they tried to make; 
and with the establishment of the Depart- 
ment of Commerce and Industries in 1940 
considerable progress was made. 
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Small Equipment 
For Heating, Stirring and Weighing 


ORTABLE electric hot plates are virtu- 

ally an essential for many purposes in 
the laboratory and the fitting of a thermo- 
static control, such as the ‘‘ Simmerstat "’ 
made by J. W. Towers and Co., Ltd., of 
Widnes, makes the hot plate as easily con- 
trolled as a bunsen burner and without the 
fire risk. This form of control operates by 
switching the electric current on and off 
at predetermined intervals, giving a full 
range heat control from zero to maximum 
without waste of current. The contacts are 
operated by a snap action switch and are 
capable of operating millions of times. 


The *‘ Simmerstat ’’ control is attached ‘o 
the 3-pin plug forming a compact unit, and 
being removed from the hot plate is safe and 
unaffected by spillage on the plate. The hot 
plate is 5 inches diameter, has sloping sides 
to make it drip-proof, and is fitted with a 
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polished heat reflector on the underside. 
The 400 watt long-life embedded type 
element suffices for most general laboratory 
purposes. The surface temperature reaches 
350 deg. C. at maximum heat. 


Of almost equally wide application in 
most laboratories is some form of electric 
stirrer, of which the Towers Universal 
laboratory stirrer is @ good example. 
This has a 1/75th h.p. universal 
A.C./D.C, motor, which is mounted with the 
speed control in a ventilated stainless steel 
case. It is supported by a 4 inch diameter 
stainless stee] tube which protects the elec- 
tric cable. The speed control covers prac- 
tically the whole range, up to 2,000 r.p.m. 
A chuck is provided for gripping various 
sizes of stirrer; and a #} in. pulley which 
may be used for driving any other small 
apparatus. 


Another effective application of the 
‘* Simmerstat ’’ control is in the new Towers 
10 in. seamless copper waterbath, enabling 
the temperature to be controlled at any 
required level. The heating element is of 
the immersion type, 1500 watt capacity, and 
has an automatic cut-out to prevent damage 
should the waterbath run dry. 
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This 10-inch copper water bath 

(above) by J. W. Towers & Co., 

is fitted with portable hot plate 

with simmerstat heat control 
(below) 


(Above, left). A compact labor- 

atory stirrer by the same firm 

with speed control in stainless 
steel case 
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Trends in Laboratory Glassware 


Wider Use of Precision-Bore Tubing 


HK year has been a difficult one in the 

field of laboratory glassware, as it has 
been in many other industries, and there 
has been. a tendency by most firms to con- 
centrate on their well-established lines. New 
articles of a general nature are consequently 
few, but it is interesting to observe the trend 
of design in the application of precision-bore 
tubing, now becoming available in increas- 
ing quantities to which attention is given 
at the close of this article. 

Among the apparatus of general applica- 
tion is the Towers Fractionating Unit (Fig. 
1), designed by Gilson and Consterdine. This 
is suitable for research laboratories and is 
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adapted for either normal pressure or vacuum 
fractionation. It is constructed in Pyrex 
glass and is fitted with standard ground 
joints throughout. The 24 in. column is 
filled with single-turn glass helices, and 
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Fig. 2. 


surrounded by a double walled glass heating 
jacket, rheostat controlled, allowing observa- 
tion of the column; a total condensation 
variable take-off stillhead is fitted and the 
apparatus is supplied complete with 500 and 
1,000 ml. distillation flasks and 250 and 500 
ml. receivers. 


Water Distillation 


A simple and robust distilled water out- 
fit, also by Messrs. J. W. Towers, (Fig. 2) 
is claimed to be capable of producing 1 litre 
per hour of distilled water of high purity 
and pyrogen free. The splash baffle, an 
important part of the still, consists of a 
wide tube packed with small pieces of glass 
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tubing, and should prove very efficient. 
Otherwise, the still follows well established 
principles, and is suitable for use in small 
laboratories, dispensaries, etc. It is com- 
pact and all parts are interchangeable and 
readily replaced from stock. 

From Messrs. Townson and Mercer, Lid. 
comes the reaction flask (Fig. 3) of 6 litre 
capacity and made from Hysil glass, which 





Fig. 3. 


represents a departure from the conventional 
shape; the wide neck permits entry of ‘a 
stirrer of ample dimensions, and the shape 
makes for easy arrangement of side-necks 
for delivery tubes, thermometer pocket, etc. 
which can be nicely positioned in relation 
to the stirrer. The main neck is also ‘large 
enough for the hand to enter for cleaning 
purposes. This matter of ease of cleansing 
and other operations is one to which suffi- 
cient attention is not always paid, and which 
would repay something in the nature of 
research. There is little doubt that, not- 
withstanding the marked progress there has 
been in design, further critical study of 
small equipment will not be wasted. 


Good Design 


Micro-Kjeldahl apparatus is a fertile field 
for designers, but one of the neatest which 
has come to our notice is that depicted in 
Fig. 4. Designed by Roy Markham and 
manufactured in Phoenix glass by Messrs. 
F. W. Flaig and Sons, it seems to cover 
all the requirements of such a design, com- 
bining as it does steam-trap, still, splash- 
head, condenser, and caustic soda funnel, the 
steam-trap forming both the heater and the 
automatic emptying device for the still. The 
apparatus is supported by a single clamp 
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and requires only a distillation flask, pro- 
vided with a clipped off tube in the stopper, 
for the steam generator. 


Fig. 5 illustrates a group of the Ogal 
series of optical glass cells manufactured by 
The Tintometer, Ltd. This firm has success- 
fully adopted the policy of concentrating on 
standard lines with a steady improvement in 
the supply position. Cells are being made 
in Hysil glass as well as the usual softer 
glass, and a very high degree of optical 
precision is maintained, matching the crafts- 
manship which alone enables this type of 
all-glass cell to be produced. They are 
making a number of cells suitabe for con- 
tinental comparators and other sources. 


In sintered glass filters there has again 
been a concentration on standard lines, the 
more recent developments being shown by 
the adoption of standard ground joints to 
Buchner funnels, etc., as shown in Fig. 6, 
(A. Gallenkamp and Co.) and the Smith 
Filter Beaker, (Fig. 7) included in the 
B.T.L. series. Of 1% litre capacity, this 
filter has the great advantage of stability, 
compared with that of a large Buchner 
funnel perched on top of a filter flask, and 
any capacity of receiver can be attached by 
a rubber lead. 


Precision-Bore Tubing 


Many interesting developments are likely 
to occur in apparatus design in the use of 
precision-bore tubing, now being produced in 
increasing quantities by Messrs. Chance 
Bros. and James A. Jobling and Co. The 
former for their Veridia tubing use their 
Hysil glass, and shrink selected length of 
tubing on to accurately formed mandrels. 
Sizes available range from 0.38 mm. to 30.00 
mm., and on the standard 12 in. lengths a 
tolerance on bore diameter + .01 mm. is 
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claimed. Lengths up 
to 48 in. can be sup- 
plied in some sizes, but 
here a slightly greater 
tolerance is required. 
By this process also 


tubes of square or 
hexagonal bore, or 
having a contoured, 
tapered, or stepped 


formation can be pro- 
duced, Capillary tubing 
of .065 mm. bore has 
been made to special 
order, 

Messrs, Jobling pro 
duce their Pyrex brand 
precision - bore’ tubing 
by a patented semi- 
continuous process, 
whereby selected 
lengths of tubing are 
drawn down over a 
short mandrel, and 
lenghts of 6 ft. or more 
are handled. The 
tolerance on bore diameter is .05 mm., well 
within most requirements, and sizes are 
available from 3.0 mm. to 30.0 mm. 


Tubing Technique 


The uses to which the tubing may be put, 
come under two main headings: (1) the use 
of the accurately dimensioned tubing as 
such in the construction of apparatus; (2) 
the use of the syringe principle. Under (1) 
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Fig. 5. 


come viscometers of the B.S. U-tube form, 
or the straight forms adopted by the British 
Cotton Industry Research 


burettes, straight pipettes, Westergen 


pipettes, which permit in some instances the 


application of a non-calibrated scale; frac- 
tionating columns of the type provided with 
a closely fitting inner member of helical o1 
moulded bulb form; specialised apparatus, 
such as the activated charcoal testing tube 





Fig. 6. 
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illustrated in Fig. 8. In this a 20 ml. sample 
of the charcoal occupies a standard length 
of the tube, whose bore is 20 mm. diam. 
It is supported on a No. 00 sintered glass 
disc, and an inner tube carrying a similar 
disc rests on top of the sample. 

Much of the precision bore tubing made in 
this country goes to the manufacture of 
hypodermic syringes, for which the bore is 
generally sufficiently accurate for use with- 
out lapping before fitting the plunger. 


























Fig. 7. 


These syringes have been adapted for 
chemical use, both as adjustable automatic 
pipettes’, and, with a micrometer screw 
fitting, as micro-burettes or pipettes. Both 
of these use the hypodermic syringe in its 
original form; but an application in which 
it is used only as a pump is also in use. 
In this straight pipette, made by W. G. 
Flaig and Sons, it wag essential to preclude 
any possibility of contact with a dangerous 
liquid. The addition of the pump, slightly 
wetted with paraffin liquid, enabled this to 
be done, with a possible loss of accuracy, 
as the pipette was not free-flowing. How- 
ever, an operator continually using such a 
pipette, should be able to adopt a technique 
which will give him the accuracy he requires. 
An alternative construction is also employed, 
in which the plunger is raised, while 
the finger is held over the small side tube, 
this being released, as in normal pipette 
practice, when adjusting and making a 
delivery. 
Automatic Pipette 


Reproducible accuracy, using the syringe 
principle for a pipette, can only be obtained 
by employing glass-to-glass stops. An auto- 
matic pipette on these lines was déscribed 
recently in THE CHEMICAL AGE.’ This is 
an instrument which can be attached to an 
aspirator or other reservoir and will deliver 
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measured quantities of liquids with a con- 
siderable degree of accuracy and reprodu- 
cibility. One is a further pipette employ- 
ing the syringe principle and glass-to-glass 
stops, and was designed by V. Stott and 
I. H. Hadfield of the N.P.L. (B.P.584,841). 
The two stops shown on the barrel are 
accurately ground perpendicular to axis, and 
the distance between them measures the 
volume to be delivered. The technique of 
using the pipette is simple, and as the 
volume delivered depends only on the bore 
of the tube and the length of stroke, wetting 
of the walls, delivery time, etc. are dis- 
counted, and a reproducible accuracy of .001 
is claimed. 


New Bornkessel Burner 


Messrs. Chance Bros. have recently re- 
designed one of their range of burners. This 
is a burner of large capacity, having a maxi- 
mum gas consumption in excess of 50 cu. ft. 
per hour. With its two nose pieces and 9 
jets, screwed conveniently into the heavy 
iron base, it is adjustable for all sizes of 
flame. The burner is adjustable for both 
angle and height, and jets can be changed 
without turning out the flame. The gas 
tube and swivel are brought closely against 
the line of the body to cause least incon- 
venience when joining awkward side-arms. 

Messrs. Safety Products, Ltd., announce 
that they are now manufacturing goggles for 
glass working fitted with the new ‘* Neoden ° 
glass (Chance ON18). This is particularly 
designed to absorb sodium glare, also most 
of the injurious infra-red radiation associated 
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Fig. 8. 


with working the hard glasses in an oxygen 
flame. These glasses thus combine the pro- 
perties of didymium glass in absorbing the 
sodium yellow, with a further protection 
against infra-red. The colour transmitted 
is a slightly greenish-blue and does not inter- 
fere with the judgment of the lampworker. 


1 Shirley Institute Memoir II, 1936. 


* Ayling, B.J.Exp.Path., 1924, p. 354. 
3 1.C.P. Smith, Chem. Age, Oct. 5, 1946. 
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RADIO-CHEMICAL LABORATORIES 
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EQUIPMENT AND HAZARDS 


ses rapid development of radio chemis- 
try and its widening applications are 
posing new problems in laboratory furnish- 
ing to satisfy the primary need to safeguard 
all engaged in the laboratories, as well as 
the delicate equipment employed. Wherever 
radioactive substances are in use _ the 
urgency of providing complete protection 
from the harmful, sometimes deadly, emis- 
sions is well recognised, but determining 
the character of such protective devices is 
as yet far from being an exact science. 
Much of what has been done so far is still 
more or less of a tentative character and 
radio-chemical laboratory furnishing will 
almost certainly have to be re-designed 
many times as the level on which such work 
alters to conform with progressive advances 
in technique, 

Some of the most representative exam- 
ples of what has so far been done to make 
radio chemistry nearly as safe as other 
branches of science are to be found in the 
laboratories of the U.S.A., and an interest- 
ing survey of these is provided by a recent 
issue of the American Chemical and Engji- 
neering News. 


Degrees of Danger 


The importance of the radiation hazard 
—our American contemporary points out— 
depends upon both the quantity of radio- 
active substance as measured by disintegra- 
tion rate and on the quality of the radia- 
tions—whether alpha, beta or gamma, re- 
gardless of energy range. Since alpha rays 
are very easily absorbed, by a few centi- 
metres of air or the wall of a vessel, atten- 
tion is chiefly directed to the more pene- 
trating beta and gamma rays, and in these 
distinction must be drawn between slightly 
active, moderately active and highly active 
samples. Although a complex of factors 
have also to be considered, techniques, it 
has heen found, can be defined in three 
categories of radioactive intensity; (a) the 
microcurie level, covering activities up to 
1 millicurie; (b) the millicurie level, rang- 
ing from 1 to about 500 millicuries; and (c) 
the multicurie level, covering activities 
greater than about 0.5 curie. 

It is characteristic of radiochemistry that 
operations at the higher levels always entail 
associated operations—such a3 measure. 


ment—of lower levels and it is good prac- 
tice to provide separate laboratories fer 
operations at different activity levels and 
to take increasing care that the low level 
laboratory is not contaminated, 

Operations with beta and gamma emitters 
at levels of radioactivity in the microcurie 


range are not usually very different from 
most ordinary chemical operations, and can 
for the most part be carried out in an 
ordinary well-equipped laboratory. To be 
sure, there are new, characteristic techni- 
ques peculiar to radiochemistry experimen- 
tation, but these are reflected for the most 
part in minor rather than major items of 
equipment; similarly, serious health hazards 
are associated with radioactivities even at 
this low level, but they can be circumvented 
without elaborate revisions in standard 
laboratory design. 

An exception relates to counting and 
other radiometric equipment. Sensitive 
iustruments of the sort required for precise 
radiochemical measurements are _ best 
located in a constant-temperature room 
whose walis provide shielding against radia- 
tion from sources outside. The latter is 
especially desirable if work with sources in 
the millicurie region or higher is in prv- 
gress in the neighbourhood. Counting 
rooms at Clinton Laboratories are built with 
2-ft. thick conerete walls, and have air- 
conditioning equipment to hold the tem- 
perature close to 70°F. Care and vigi- 
lence are necessary to prevent contamina. 
tion »f counting rooms by quantities of 
radioactive materials too minute to consti- 
tute a health hazard but ample to inter- 
fere with precise measurements, 

Other necessary items are a ‘‘ contami- 
nation counter,’’ or suitable substitute, for 
checking upon the radiochemical] cleanliness 
of glassware and other items, and a port- 
abie radiation meter for detecting danger- 
ous levels of radiation and ascertaining 
tolerance exposires. All working in the 
neighbourhood of the laboratory should 
wear pocket radiation meters, which should 
be read daily. 


Protective Shields 


The chief requirement in chemical opera- 
tions is that sources of even a few hun- 
dredths of a millicurie are never brought 
into close proximity with the body tissues, 
which can usually be avoided by use of 
properly designed tongs and other mechani- 
cal devices. Disposal of radioactive wastes 
on the microcurie level is usually not a 
difficult problem, since it is often permis- 
sible to use ordinary drains, 

Operations at the intermediate level of 
activity are characterised by the necessity 
for shielding between the source and the 
operator. ‘T'wo distinct techniques have 
been developed ; one constitutes ‘‘ close ”’ 
shielding around individual pieces of equip- 
ment and is applicable to the less penetra- 
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ting radiations (beta and X-ray); the other 
comprises the use of general shielding and 
is necessary when gamma radiation is en- 
countered. 

The genera] shielding method involves the 
erection of an absorbing wall between the 
operator and the apparatus containing 
active material, manipulations being car- 
ried out with suitable devices over, around 
or through the barrier. 

One such arrangement employs a well 
lighted hood having walls and floor of lead 
3in. thick with stainless steel sheet. The 
front wall is 6in. thick. By raising the 
whole 6 ft. or more above floor level an 
operator standing on the floor of the labora- 
tory is shielded from sources within the 
hood. General visibility is provided by a 
tilted mirror placed above and at the back 
of the hood. 

When close shielding techniques are used. 
as with beta sources at millicurie level, it 
is most convenient to build a heavy-walled 
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jacket to each piece of equipment. The 
shielding jackets may be of transparent 
plastic, so that visibility is not sacrificed. 


Other Risks 


With emitters of purely alpha radiation 
such as plutonium, the hazard is priucipally 
one of extreme toxicity and extreme pre- 
cautions must be taken against the inges- 
tion or inhalation of even minute quanti- 
ties of the material. In plutonium work, 
all chemical operations should be _per- 
formed inside well-ventilated hoods and a 
dust-free atmosphere must be maintained, 
{to achieve which the whole laboratory 
should be under forced ventilation and 
separated by air lock from the rest of the 
building. Positive-pressure masks should 
be provided for extraordinary hazards, 
especially for cleaning up spilled niaterial, 
and entering workers should change their 
clothing. 





Rapid Recording 


U.S. ‘* Split Second’’ Pyrometer 


OR applications where a fast-changing 
temperature must be recorded or con- 
trolled with ‘‘ split-second ’’ speed—or where 
temperatures from many points should be 
recorded on one chart in such rapid succes- 
sion that trends show up clearly, and data 
from hitherto unrecorded points can be in- 
cluded—Speedomax type G pyrometers made 
by the Leeds and Northrup Company, of 
Philadelphia, have abundant sensitivity and 

‘ across-the-chart ’’ speed. 

In experimental laboratories, pilot plants 
and production departments, single-point 
recorders of this type follow a key tempera- 
ture so swiftly and uninterruptedly they 
detect significant fluctuations in a fraction 
of a second, providing an unusually detailed 
operating record. 


Continuous Data 


In many industries multiple-point instru- 
ments are bringing to a central point the 
data about temperatures throughout an 
entire process. Because they run through 
16 points in as little as a minute, one instru- 
ment can record on a single chart all im- 
portant temperatures at the unusual speed 
which many processes require. Temperature 
facts about a process can be complete, con- 
veniently usable and easy to compare. 

Where temperatures from a number of 
points should be recorded as a check on 
process uniformity, with one point serving 
as the basis for automatic control, a multiple. 


point recording controller can _ regulate 
temperature for an interval, pause briefly to 
record one or more of the other temperatures, 
then get back to the control point so quickly 
that process temperature has not had time 
to change significantly. 


Readily Adaptable 


Speedomax type G is a strip-chart (Model 
5) pyrometer. It is available for use either 
with thermocouples or Rayotubes. It in- 
dicates and records, and can be supplied 
to operate any of the full line of the firm’s 
signals and controls. Within all practical 
limits, it can accommodate any external 
resistance. It can be supplied for any 
temperature range for which other of the 
firm’s recorders can be supplied, as_ well 
as for very narrow ranges, and for remark- 
ably fast ‘* across-the-chart ’’ speeds. In- 
struments with standard ranges provide an 
accuracy of adjustment of one-third per cent 
of the range. 

Speedomax type G can be installed almost 
any distance from couple or Rayotube. It 
is remarkably free from effects of vibration, 
shock and stray fields. Usually it is less 
affected by dirt and dust. Because its case. 
dimensions are identical with those of the 
Model S Micromax, instruments of both 
types can be interchanged, so that a panel- 
layout can be rearranged for maximum 
effectiveness with little effort. 
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Industrial Pyrometers 
By the Notts. Thermometer Co. 


EKASUREMENT of temperatures enters 
into nearly all industrial operations at 
one stage or another. To the chemical 
industry this factor applies with even 





Thermo-couples for varied purposes 
and use in conjunction with thermo- 
electric indicators and recorders 


greater frequency than in most others and 
the clectrical pyrometer generally provides 
the most convenicnt means of measurement. 


High Temperature Recordings 


The thermo-electric pyrometers manufac- 
tured by the Nottingham Thermometer Co., 
Lid., are designed for recording up to 
1400 deg. C., and within the range manu- 
factured by the company are indicating and 
recording pyrometers, controllers and 
potentiometers of wall and portable types, 
and surface temperature pyrometers for read. 
ing temperatures of sheets, billets, hot plates, 
revolving rolls and press platens. Simplicity 
of design without sacrificing accuracy of 
readings is the keynote of this range of 
instruments and they are constructed. to give 
enduring service under severe conditions. A 
one year’s guarantee of workmanship and 
material testifies to their dependability. 
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Oven thermometer in chromium-plated 
fitting in standard sizes, 8}ins. and 
10} ins. 
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Some Nottingham Thermometer Company Apparatus 
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A millivoltmeter to provide a continuous record of temperature from day to day or, 
when a cut-in switch is on, an additional dot and dash record. The mechanism and 
rotating chart are shown in the left-hand picture 
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Electrically - operated incubator with 
inner glass door, to control at any set 
temperature required 














Re oese meaner ewes — aie Portable potentiometric pyrometer giv- 

Constant temperature bath to hold 40 ing accurate measurement of tempera- 
test tubes in four racks at 37.5 deg. C. tures from minus 200 deg. C. to plus 
Gas operated models are also available 1600 deg. C. or Farenheit equivalent 
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Chloride Determination by Mercurous Iodate 
by K. AVALIANI* 


HIS method is founded on the principle 

that the addition of mercurous iodate to 
a chloride solution gives soluble iodate equi- 
valent to the chloride originally present. 
After filtration the iodate in solution is de- 
termined volumetrically by means of sodium 
thiosulphate. 


The reaction is Hg,(I10,), + 2C¥Y == 
Hg,Cl, + 210’,.—The solubility in water at 
25°C. of Hg.Cl, is according to Landolt, 
0.47 x 10-* g. per 100 g. and that of 
Hg, (10,),, according to the author’s results, 
is 0.2 x 10-4 mol. per litre; hence the solu- 
bility products are 5.3 x 10-** and 2.56 x 
10-*4 respectively, and the equilibrium con- 
stant of the reaction is (2.56 x 10-*4/5.3 x 
10-1*) or 48300. It is concluded, there- 
fore, that the reaction proceeds very nearly 
quantitatively (99.998 per cent) from left to 
right. 

The reagent, Hg,(10,),, was prepared by 
double decomposition of potassium iodate 
and mercurous nitrate. The salt was washed 
with water until successive portions of the 
wash water gave the same colour on the 
addition of a few drops of sulphuric acid 
and potassium iodide. It was then dried 
over H,SO, and P,O, and kept in the pow- 
dered form in the dark, 


Water Solubility 


The solubility in water was determined at 
various pH and temperatures by iodometric 
titration, i.e., saturated solution obtained 
by shaking the salt for 30 minutes in a ther- 
mostat was titrated by 0.001 N thiosulphate 
(2 ml. of solution with 3 drops of 1 N H,SO, 
and 1 drop of 5 per cent KI solution) in the 
presence of starch. 
value of the solubility in water (pH 6.5) 
was 0.2 millimol. per litre. In 0.01 N H,SO, 
(pH 2.2) the value was 0.116 millimol. per 
litre but with further increase in acidity the 
solubility again rose (0.22 millimol. at pH 
1.15, 0.6 N H,SO,). The time of shaking 
2 to 30 min.) and variation of temperature 

etween 18° and 25° had no appreciable 
effect on the solubility. 

Relation between chloride and _ iodate 
concentrations: If [10’,], is the iodate con- 
centration when equilibrium has been at- 
tained, [10’,], is the iodate concentration 
due to the solubility of Hg,(10,),, {Cl}, is 
the original chloride concentration, and 
[Cl’]. is the final concentration, then from 
the values of the solubility products of mer- 
curous iodate and mercurous chloride, [Cl’], 
= 0.0000207 x [10’,].; also, [Cl’), = 
[10’,]. + [Cl’], — [10’,],. Since [10’,], is 





* From Zavodskaya Laboratoriya, 1946, /2, No. 2, 
179-183. 


At 25° the average 


equivalent to [Hg] which is determined from 


the equation, [Hg]*x[10’,]?=S Hg, (1O,):, 
where S means solubility product, then 
[10’,], = S Hg,(10,),/(10’,]. = 0.0256/ 
[10’,|.. For an acid medium (pH 2.2), 
[Cl’]./({10’,]. = 0.000159, and [10’,], = 
3.3 x 10-*/[10’,]e. 

Kor various value of [I1O’,], from 1 to 
12 millimol, per litre, calculations show that 
(Cl’], is always so smal] that it may be 
neglected both in water and in acid medium 
(pH 2.2), and that [10’,],, as [10’,], in- 
creases, decreases in water medium from 2.6 
to 0.017 per cent of the total iodate and 
decreases in acid medium from 0.33 to 0.002 
per cent of the total iodate. Thus, in acid 
medium, it is possible to neglect [10’*], and 
to assume [1O0’,], equals [Cl’], for all con- 
centrations in the range 1 to 12 millimol. 
per litre. In water the results for the lower 
concentrations may be 2.6 per cent too high. 


Method and Results 


Method of determination: 10 ml, of the 
chloride solution under test (pH preferably 
2.2) are treated in a test-tube with solid 
mercurous iodate (about five times the stoi- 
chiometric quantity) from a spatula; the 
test tube is closed by means of a rubber 
stopper, the first portion of the filtrate being 
rejected. 1 ml. of the clear filtrate is then 
titrated with 0.01 N _ thiosulphate. 

Results of experiments: In water (pH 
6.5) with 2.05 millimol. per litre of chloride 
(0.12 g. per 1.) results of 2.09 millimol. or 
0.1224 g. (4 experiments) and 2.10 millimol. 
or 0.1228 g. (3 experiments) were obtained. 
Theoretically, the results should be 0.6 per 
cent too high; actually they were about 2 
per cent too high. 

In acid medium (pH 2.2) with 2.05, 5.30, 
and 9.03 millimol. per litre the actual results 
were 0.6 per cent too low (theoretically, 
exact results should be obtained). With 
1.2? millimol. per litre (0.072 g.) the results 
were exactly correct (theoretically, they 
should be 0.2 per cent too high). All these 
errors are very low; consequently, the de- 
termination may be carried out without 
bringing into consideration the solubility of 
mercurous iodate. 





World Tin Output.—Production difficulties 
in the Far East led the Tin Study Group, 
meeting recently in Brussels, to revise the 
world tin output estimate for 1947 to 117,000 
tons, as against last October’s estimate of 
142,000 tons; for 1948, 163,000 tons 
(198,000); and for 1949, 201,000 tons 
(218,000). The peak figure of 1940 exceeded 
240,000 tons. World consumption is estim- 
ater at 140-150,000 tons for 1947; 184,000 
for 1948; and 190,000 tons for 1949. 
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SEMI-TECHNICAL CHEMICAL PLANT 


Equipment for the Prototype Installation 


HEN a new process has been success- 

fully established on a laboratory scale, 
involving perhaps some two or three hundred 
grams of material, it is usually necessary to 
carry out experiments on a larger scale before 
proceeding even to ‘‘ pilot plant’’ scale. 
These tests are designed to give, in the first 
place, larger quantities of material than can 
be obtained in the glass flask or beaker, and 
in the second place to give some indication of 
the difficulties to be expected when the pilot 
plant is constructed. Clearly, the material 
from which semi-technical plant is con- 
structed should be the same as that to he 
employed on a full scale, so that such 
troubles as corrosion can be tackled at the 
very outset. Again, the general principles of 
construction of the plant should be the same 
as in the prospective large scale plant. Only 
in such a way can semi-technical plant tests 
be any guide to the pilot plant and full size 


_ plant of the future. 


Prototype Plants 

It follows from this that small plant of the 
tvpe under review may be considered as 
chemical engineering in miniature, and 
should be designed with a view to deter- 
mining such plant variables as heat trans- 
fer, resistance to fluid flow, ease of handling 
in solid or semi-solid form and the like. 

As it is probable that plant units will be 
uscd for a wide variety of operations, 
abundant provision should always be made 
for test points of all descriptions. Thus, a 
small fractionating column should be _ pro- 
vided with sampling and gauge tappings at 











every plate, or in the case of packed columns 
at every few inches of height. Pipe connec- 
tions should be made with a view to fre- 
quent alteration—a golden rule in this con- 




















Fig. 2. 


nection is ‘‘ Never use an elbow, but always 
a plugged tee.’’ Finally, the plant should 
not be too small, 

Although a general rule cannot be made, 
it is suggested that the smallest convenient 
working volume will be of the order of five to 
ten gallons. Smaller quantities involve a 
number of difficulties due to hold up in pipes, 
valves and other fittings, while making 
dimensional similarity in later *‘ scaling-up ”’ 
still more difficult. 


Structural Considerations 


The division of chemical engineering into 
the so-called ‘** Unit Operations ’’ of fluid 
flow, distillation, filtration, etc., has been 
well established for many years, and any 
description of plant which is based upon the 
same principles will naturally follow the same 
classification, especially useful in this case 
when one pieee of plant will be put to a 
number of uses. Thus, a filter press may be 
used for a salted out sulphonate in one week, 
and a precipitated carbonate in the next. 

It may be considered good practice to house 
all the semi-technical plant in a reasonably 
sized laboratory, one section of which should 
be carried up to a height sufficient to give 
a barometric leg discharge. The writer can 
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speak with some feeling in this matter, 
having been compelled during the war to 
open up a skylight and carry a plant up on 
stilts some ten feet into the air above. 

The lofty section of the plant house can be 
used for distillation columns. which also 





Fig. 3. 


make considerable demands for head room. 
A series of platforms eight feet or so apart, 
built up from steel girders and removable 
steel flooring, allow of the building up of 
any other type of plant which calls for gravi- 
tational flow. The flooring at ground level 
should be of concrete, sloping to a central 
drain. For building up the framework of 
temporary plant assemblies, the advantages 
of bolted perforated girders and beams should 
not be overlooked. 


Heat and Flow 


Passing on to the actual unit process plant, 
it is rare to find special equipment built 
solely for fluid flow or heat transfer measure- 
ment. Such determinations of these factors 
as may be necessary are usualiy made in the 
plant built for other operations, making use 
of the various test points referred to above. 
This is especially true of fluid flow, where 
the values required for pressure drop in pipe 
lines can usually be calculated from the 
physical properties of the fluid. Neverthe- 
less, where slurries are being pumped, it 
may be necessary to erect test. ‘* pipe-lines © 
to determine effective viscosity and a unit 
of this kind, embodying some 60 feet of 0.3 
inch bore pipe, has recently been described.’ 

No opportunity should be neglected, while 
working with the type of plant under re- 
view, to obtain the heat transfer rates on 
which so often the size of the final plant 
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will depend. While the simpler forms of heat 
transfer have been exhaustively studied, 
gaps between theory and experiment fre- 
quently cecur, especially where non-aqueous 
liquids are concerned, and _ experimental! 
figures from small plant are very valuable. 
As indicated above, the plant should be 
designed to admit of accurate temperature 
measurements at all likely points. If this 
is borne in mind, there will be no need for 
specialised heat transfer equipment, except 
in the case of chemical engineering labora- 
tories, to which reference will be made later. 
The experimental figures for heat transfer 
should be determined with due regard to 
similarity principles, and the heating or 
cooling media should be the same as that 
used on a large scale. In pursuance of this 
principle, electrically-heated vessels are 
generally undesirable; cooling fluids such as 


alcohol cooled with solid carbon dioxide 
should be replaced by chilled brine, and 
steam heating should be used wherever 
possible. 


Small Distillation Plants 


A number of small distillation plants are 


available, embodying a boiling vessel, a frac- 
tionating column, condenser and receivers. 
The lay-out of a unit of this type (shown on 
a later page) was erected in the laboratories 
of the Royal Technical College, Glasgow, 
in the mid’ thirties. This plant has done very 
good service for the last ten years on a 
variety of problems, besides being worked in 
the normal training courses. It is fitted 
with boiling vessels of two sizes, and de- 
signed to work under either atmospheric or 
reduced pressure. The fractionating column 
is of the normal bubble cap type, with ten 
plates, each carrying seven bubble caps. The 
cross sectional area of the column is 0.2 sq. 
feet, and distillation rates up te two pound 
mols. per hour of various mixtures have been 
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‘Fig. 4. 


obtained. The method of reflux control is 
by a rocking box, pulled over to supply 
either reflux or product by one of two elec- 
tromagnets. 





These are activated in turn by 
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a rotating drum, making contact with 
movable terminals at predetermined inter- 
vals. 

Were this plant to be re-erected today, 
the number of bubble caps on each plate 
would be reduced to one or two, with a cor- 





Centrifugal Dryer. 


responding increase in size, and the number 
of plates, and hence the height of the 
column, would also be increased. Arrange- 
ments would be made for the liquid on the 
plates to flow in the same direction on each 





Fig. 6. The small 
rotary vacuum filter 
which may deal with 
200 gallons of 
material per hour 
and separate up to 
200 Ibs. of dry solids. 
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plate, as even with these small columus dis- 
tinct differences of concentration can be 
detected across the plate from liquor inlet to 
outlet, and alternate side downtakes for the 
overflow are unsound in principle. 

The column was constructed in cast iron, 
clearly the most economic method of fabri- 
cation. It has, however, led to considerable 
diffculty in keeping fluid channels free from 
rust deposits, this rust being formed in shut- 
down periods rather than when the plant was 
working. Where no question of corrosion 
test is involved, it is possibly desirable to 
make all semi-technical plant in a more 
resistant material than iron, in order to avoid 
this ‘‘ idle period corrosion.’’ 


60-70 Per Cent Efficiency 


A distillation unit of this type will give 
plate efficiencies of about 60-70 per cent on 
normal mixtures, and is clearly inadequate 
for *‘ close’ distillation work unless many 
more plates are employed. Simpler packed 
columns, of about the same cross sectional 
area or less, do not give the poor liquid dis- 
tribution associated with larger columns of 
the packed type, and with special packing 
have been claimed to give at least equal frac- 
tionating efficiency to the bubble plate type 
of similar height and volume. 

A very large number of alternative types 
of packing are available; one of the latest 
is a modified Raschig ring in wire gauze, 
with special arrangements to tlood the pack- 
ing before starting a distillation. A small 
column of this type, twelve feet high and 
20 mm. internal diameter, has given an effi. 
ciency equai to 450 theoretical plates in the 
separation of heavy water.” It was worked 
on total reflux, with a boil-up rate of 500 ml. 


(coma teeeere 
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any engineering firm can construct the simple 


of water an hour, and mechanically con- 
trolled, a matter of great importance in a 
laboratory where shift workers are seldom 
available, and where small plant units may 
take more than 24 hours to reach a working 
equilibrium, 

This type of plant will be working at pres- 
sures ranging from one atmosphere tc about 
5 ems. of mercury pressure. The use of very 
high vacuum, with pressures of the order 
of one thousandth of one millimetre of mer- 
cury, is spreading, mainly in the purification 
of complex organic chemicals. The main 
operating difficulty in these processes is to 
procure low pressures, and experience from 
another field is of use here. 


Molecular Stills 


It is becoming customary, in high grade 
optical work, to volatilise on to glass sur- 
faces thin layers of sparingly volatile 
materials, such as silica. This is carried out 
in @ large bell jar-shaped vacuum chamber, 
exhausted by two-stage oil vapour diffusion 
pumps, backed by a rotary oil pump. An 
operating vacuum which shows dead black 
out to a high tension discharge can be ob- 
tained in less than ten minutes, starting 
from atmospheric pressure. These pumping 
units can conveniently be attached to any 
type of ** molecular still,’’ as high vacuum 
units of this kind are usually called. 

Fig. 1 shows one of two pumping sets 
arranged by Messrs. Barr and Stroud for 
optical work, and the other having been erec- 
ted for a small molecular still. These mole- 
cular stills are simple in design as a rule, 
and consist of a heating surface over which 
the oil being distilled flows in a thin film, 
with a condensing surface at some convenient 
distance less than the mean free path of the 
molecule. 

Continuous units of the type shown in 
Fig. 2 have been used for throughputs of 
the order of two or three hundred millilitres 
of oil an hour, with the distillant trickling 
down the spiral on the inner heating tube, 
and the distillate collecting on the cooled 
outer tube. It is not known whether the 
more complicated spinning disc still, devised 
by Hickman and his co-workers in America, 
is available in this country, but the con- 
struction should not be beyond the powers 
of any small workshop. 


Gas Technique 


Gas absorption and gas washing generally 
are difficult operations to simulate on a small 
scale, except in the case of packed tower 
scrubbers. A number of papers in the 
American Institution of Chemical Engineers 
Transactions’ have described investigations 
into the operation of small towers of this 
type, and given abundant details of various 
types of packing and of flooding velocities 
for gas and liquid. A choice of packing 
material can be based on these articles, while 
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column required from, say, Mannesmann 
steel tubing with welded-on flanges. 

It is possible to obtain flanged glass sec- 
tions of up to six inches in diameter, and 
build up a tower for visual study of flow 
forms, but this would hardly be necessary, 
except for a chemical engineering laboratory. 
An alternative to metal in the construction 
of the column would be one of the synthetic 
resin materials, such as Keebush, and an 
entirely acid resistant tower could easily be 
fabricated. 

Where dusts or mists are to be removed 
from the gas, cyclones and electrostatic pre- 
cipitators are the most usual industrial prac- 
tice. The modern tendency is to replace 
one large cyclone by a number of smaller 
units in parallel, and one of these small 
cyclones would serve very well for plant of 
the type under discussion. They would need 
to be built to specification, but some useful 
data are given in an article* of a few years 
ago. 

“Electrostatic precipitation is quite straight- 
forward, and the author has built successful 
precipitators with tubes of one inch diameter 
or less, with a makeshift electrical arrange- 
ment. Main difficulties in large-scale prac- 
tice arise from the accumulation of preci- 
pitated material at the electrodes, and it is 
doubtful whether the small precipitator can 
give much guidance in predicting large-scale 
plant performance. 


Reaction Vessels 

Simple stirred reaction vessels of many 
shapes and sizes are readily available, as a 
steady demand for these comes from many 
industrial undertakings. In general, unless 
high rates of heat transfer are required, re- 
action vessels of the size range from 5 to 50 
gallons can be obtained with enamel linings. 
This allows the use of most acid solutions 
quite indiscriminately, and the material of 
the pan has no effect on the chemicals being 
handled. If high rates of heat transfer are 
required, the vessels can be fabricated in 
stainless steel, copper or monel metal. 

All these pans are usually fitted with steam 
and water jackets, and a tipping mechanism 
is a great advantage. If a number of vessels 
have to be stirred at intervals, portable elec- 
tric stirrers are available, very much on the 
lines of the smaller laboratory types. It 
should be noted that these stirrers will nor- 
mally only mix mobile liquids or slurries 
effectively. 

It is not easy to simulate the stirring pat- 
terns of larger vessels, and results for times 
of mixing or heat transfer are not very re- 
liable as a basis for design on a larger scale. 
The advantage of a number of small reaction 
vessels, open or closed, in corrosion resistant 
material, is that they can be assembled in 
various ways to make up a pilot plant when 
necessary. 











wh 
ope 
few 
arr: 
kin 
giv 
dia 
thr 


up 
tur 


tub 
uni 
WoOl 


cali 
obt 
twe 
arr 
Des 
hee 
wit 
lars 
tior 
the 
par 


sim 
sme 
sing 
and 
by 

ver 
bas 
qui 
wat 


Fig 
orr 
suc 
fai 
mir 
em, 
dus 


— —_ or —h6* 





26 APRIL 1947 


Passing on to evaporation, the evaporator 
which lends itself most readily to small-scale 
operation is the Kestner type, with relatively 
few boiling tubes. The Mirlees model is an 
arrangement of a compact evaporator of this 
kind, with one tube up and one down, to 
give an overall length of 12 feet of one inch 
diameter tube. The heating surface of some 
three square feet will give evaporation rates 
up to 50 lb. per hour with quite low tempera- 
ture differences between solution and steam. 
At the same time, the cross section of the 
tube is quite normal for large evaporator 
units, and a good indication of full scale 
working can be obtained. 

lf more ambitious working, with multi-tube 
calandria, is required there is no difficulty in 
obtaining small standard evaporators, of 
twenty to thirty square feet heating surface, 
arranged as either single or double effect. 
Design in this type of plant has gradually 
been changing towards external calandria, 
with liquor-vapour separators instead of the 
large evaporator bodies, and. forced circula- 
tion is quite common. For a small unit of 
the type under consideration, this design is 
particularly suited. 

Drying Plants 

Where drying plant is concerned, the 
simplest full-scale unit to duplicate on a 
smaller scale is the vacuum shelf dryer. A 
small dryer ot this type is shown in Fig. 3 
and has two steam-heated shelves, each 18 in. 
by 12 in. in area. The moisture passes to a 
vertical condenser and receiver built into the 
base, but a subsidiary vacuum pump is re- 
quired. Evaporation rates up to 5 lb. of 
water per hour can be obtained, while the 


Fig. 7. Plate and frame 
or recessed plate filters, 
such as this, reproduce 
fairly exactly in 
miniature the practice 
employed in larger in- 
dustrial installations. 


THE CHEMICAL AGE "523 


trays used to hold the material to be dried 
can be made of enamelled iron or wire rein- 
forced glass. 

The results obtained by drying in such a 
unit can be applied directly to large-scale 
design. Of course, the time and labour 
saving rotary types ‘of dryer are preferred 
wherever possible in large-scale practice, but 
as far as is known, no small rotary dryers 
have been installed in semi-technical labora- 
tories. 

On the other hand, drum dryers, drying a 
film of material spread on the surface of a 
steam-heated drum, have been made up in 
sizes as small as 6 in. in diameter by 6 in. 
long. An open drum dryer of this type is 
shown in Jig. 4 but it is quite simple to 
build a vacuum casing round the drums and 
operate at reduced pressure. In these small 
units, it is usual to have two rolls fed from 
the top centre, and to make the actual sur- 
face in stainless steel. The throughput of 
solid on such a dryer can be as low as 2-3 lb. 
an hour, but the operation must be carefully 
watched and controlled to give an even film. 

Spray drying necessitates the use of a 
fairly large drying chamber into which the 
sprayed material can be blown, but these are 
now constructed very simply in sheet metal, 
and one has been made as small as 3 ft. in 
diameter by 4 ft. deep. Such a unit will deal 
with a concentrated solution or slurry at a 
rate of about 20 lb. per hour, giving results 
which are reasonably representative of full- 
scale practice. 

Centrifugal dryers may be briefly mentioned 
here, although, removing moisture’ by 


mechanical force, they can more logically be 
It is a definite 


classed with filtration units. 
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advantage to make centrifugal units of small 
diameter if high centrifugal effects are re- 
quired, and the various Sharples units re- 
ferred to later are illustrations of this 
principle. 

A small centrifugal dryer of six inches or 
so in diameter presents no difficulties. This 
unit is of conventional] design, with a bowl 
6in. in diameter, revolving at 6000 r.p.m., 
and capable of dewatering about a pound of 
sandy crystals down to 1-2 per cent of mois- 
ture in five minutes or less. 


Four Types of Filter 

There are four important types of filter 
unit in large-scale practice—the rotary 
vacuum filter, the plate and frame filter press, 
the pressure leaf filter, and the edge filter. 
All these have been duplicated on a_ pilot 
plant scale, and are capable of giving results 
which can be applied to larger scale design. 

A small rotary filter assembly is shown in 
Fig. 6. The actual] rotor is 1 ft. in diameter 
by 1 ft. long, and will give overall rates up 
to 100 gallons per hour with free filtering 
slurries. The filter cakes can be built up 
with ease to } in. in thickness, and outputs 
of the order of 200 lb. per hour of dry solid 
may be obtained. A Dorr type suldge pump 
circulates the slurry from the stirred tank on 
the right of the assembly through the trough 
of the filter and back to the tank at a rate of 
200 gallons per hour, while a system of coned 
pulleys allows a wide variation in drum 
speeds. A vacuum pump with a capacity of 
12 cu. ft. of free air per minute maintains a 
vacuum of 15 in. of mercury for typical 
filter cakes, 

Actual operation is very smooth but the 
filter cloth tends to choke more rapidly than 
in large-scale practice. It is probable that 
a string discharge, which can be fitted to 
these filters without difficulty, would improve 
this working detail. It is interesting to note 
that the performance of various slurries in 
this filter can be predicted with reasonable 
accuracy from tests on a small suction leaf 
filter of 4 in. diameter, which is lowered into 
the slurry to be tested. 


Most Practical Size 


Plate and frame, or recessed plate filters, 
follow the design of industrial filter presses 
faithfully, as will be seen from Fig. 7, show- 
ing a press with 12 in. square plates and 
frames. It will be noted that a montejus, 
or pressure egg, is used for forcing the slurry 
into the press. On a small scale, with only 
one or two frames filled, a montejus will 
hold sufficient slurry (about 15 gallons) at 
one filling without being inconveniently 
large. Small pumps always give mainten- 
ance trouble, especially when used _inter- 
mittently as in this case. 

Smaller presses than the one shown are 
available, the author having used one in hard 
lead, with plates 3 in. square, while a 6 in. 
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square type is recommended by one maker 
for testing purposes. These very small 
presses, however, have the relative size of 
ports, liquid channels and filter surfaces rather 
distorted, and it is suggested that a 12 in. 
square unit is the most desirable size. 

Just as in larger plant, these filters can 
be constructed from any mechanically sound 
material, such as bronze, stainless steel, or 
hard wood. The one shown is in acid-resist- 
ing bronze, with frames of thickness from a 
half to one inch; composite frames up to 
2 in. in thickness have been built up, and 
it would be easy to construct a 4 in. thick 
frame if desired. The press is equipped for 
steam heating and for through washing, as 
in normal industrial practice. 

The normal form of plate and frame filter 
is designed to remove large quantities of solid 
from a slurry; when the solid represents a 
very small fraction of the slurry, the opera- 
tion is one of clarification, usually from very 
finely divided solids. This can either be by 
edge filtration, or by a special form of re- 
cessed plate filter press, carrying filter plates 
of asbestos or some similar material. This 
is designed to remove bacteria, among other 
matters, and the filter is generally made small 
enough to be put bodily into a sterilising 
oven. A 9 in. square filter of this type, with 
four asbestos plates, was much used in con- 
nection with blood transfusion work during 
the war. 


Two Other Types 


Edge filters, or filters made up from a num- 
ber of filter discs pressed together. with a 
central channel into- which the clear filtrate 
is forced from the outside, are never made 
up with very large discs, a customary indus- 
trial size being about 2 in. in diameter. 

For industrial use, a number of these packs 
are mounted on a common header inside a 
large pressure tank. Clearly the smaller 
unit, containing two or three filter packs in a 
smaller pressure tank, is a very ciose simula- 
tion, and such filters are available. In fact, 
owing to their extensive use in the reclama- 
tion of small amounts of used lubricating oil. 
these small edge filters are more often con- 
structed than the larger industrial units. 


The fourth type of filter, the pressure leaf, 
also demands a pressure tank, and both this 
and the edge filter are best served by com- 
pressed air and a montejus, rather than 
pumps. 

A small pressure leaf filter, with a total 
filtering area of 0.5 sq. ft. is shown being 
discharged in Fig, 8. It will be seen that 
the cake has grown round the flat leaf and is 
gradually assuming an hemispherical form. 
It might be better to choose a slightly 
larger unit, so that the ratio of filtering 
“edge *’ to filtering ‘‘ side ’’ was more like 
that obtaining in full scale units. At the 
same time, the size shown is very convenient 
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for small scale working, and the advantage 

of easy cleaning which this type of filter 

possesses should not be overlooked. 
Crushing Equipment 

Grinding plant for semi-technical work will 
not have to deal with materials of more than 
2 in. in size, for larger fragments would 
mean more material than is contemplated 
here. Ordinary jaw crushers, reducing a 1-2 
in. feed to a + in. product, have long been 
available, while a small roller mill. with two 
rolls of 6 in. diameter, can reduce such a 
substance to about 10 mesh or a little smaller. 

The only operating difficulty here is the 
noise and vibration caused by the plant, 
which may be a source of considerable annoy- 
ance. In these circumstances, it is better to 
house the crushing plant in a separate room, 
or, if possible, in a small hut detached from 
the main building, 

further size reduction is best carried out 
in a ball mill or high speed disintegrator. As 
far as is known, the very important medium 
speed roller mills of the Sturtevant or Ray- 
mond type have not been built on the small 
scale being considered. 

Ball mills have long been available in small 
sizes; as an example, the author has used 
porcelain ball mills of about one _ pint 
capacity, working with porcelain balls, to 
grind soft crystalline material for laboratory 
testing, and has seen an exactly similar 


arrangement with a pot mill of 10 gallons 
capacity. 

Steel pots working with cast iron or steel 
be just as easily obtained, and 
mountings for a 


halis. can 


special number of these 





THE CHEMICAL AGE 525 


driven at one time are available. As a rule, 
these mills are for batch working, but a 
hollow trunnion at each end can allow them 
to be used in continuous grinding. A typical 
mill of this kind has been used for both wet 
and dry grinding in continuous flow, although 
it is only 6 in. in diameter by 20 in. long. 


1 





Fig. 9. 


With wet grinding, a throughput of 1-2 lb. 
per hour reduced from 10 mesh to below 60 
mesh can easily be obtained. Dry grinding 
of cannel coal, with an air-swept mill, gave 
200 grms. per hour of sub-120 mesh from a 
10-mesh feed. 

High speed mills can be either of the swing 
hammer or the squirrel cage type, with rotors 
of about 6 in. in diameter, and have the 
advantage that they are self cleaning by in- 
duced air draught. This, combined with a 
very small working volume, means that they 
‘an be used conveniently for relatively small 
quantities of material, though the actual 
throughput per hour can be high. 

By using these mills with a screen and 
proper means for collecting the fine dust, a 
very finely divided product (all through 120 
mesh in one typical case) can be obtained. 
A Pulmac mill, mounted above a cyclone pre- 
cipitator and dust filters is shown in Fig. 9, 
and has been found to work very smoothly, 
although a subsidiary fan to draw air 
through the mill, over and above the self- 
induced air, is an advantage. This 6 in. 
mill can give up to 50 lb. per hour of under 


50 mesh material from a fairly soft rock of 
1 


| in. size. 
Making Emulsions 
While these grinding units will reduce 


material down to about 5 mu, it may be 
necessary to disperse this powder very 
thoroughly in liquids, or to create a liquid 
dispersion of the same particle size. This 
requires a high-speed rotary colloid mill or 
a high pressure homogeniser; both of which 








can be made up in small sizes. Thus a 
Premier colloid mill can be obtained with a 
rotor as small as 3.5 in. in diameter, and a 
throughput of 15-20 gallons per hour. It 
will give commercial emulsions and pastes 
from a wide range of components. 

The alternative form of homogeniser is 
usually made up as a reciprocating pump, 
delivering against a pressure of the order of 
2000 lb./sq. in. A unit of this type made by 
G. and J. Weir, with three ? in. pistons in 
parallel, can give an emulsion from oil and 
water at a rate of 100 gallons per hour, with 
no oil droplets above 5 mu in size. 

A testing sieve shaker, besides acting as 
a check on larger scale working, can be used 
as a semitechnical sieving unit. A shaking 
system with a series of 6 in. diameter sieves 
will deal with about 20 bl. of material graded 
from 5 mesh down to 100 mesh in an hour. 
Small classifiers of the Dorr type would need 
to be specially made, and although the author 
has used a small water classifier of the 
Andrews spiral type with a 9 in. diameter 
cone, this had been made up for trial only 
and not as a standard appliance. 

If the material to be classified is very fine 
—below 100 mesh—then the high-speed cen- 
trifugal will enable a series of samples of 
varying size to be collected by altering the 
time of flow through the unit. A Sharples 
centrifuge of laboratory size wil! probably 
be large enough for most of the requirements 
of the semi-technical laboratory. It can also 
break down the troublesome emulsions which 
are easily formed when such processes as the 
washing of hydrocarbon oils are undertaken. 

All the unit operations of technical 
chemistry can be attempted satisfactorilv 
with the plant described above, and a range 
of these units would satisfactorily introduce 
the student chemical engineer to the idea 
of plant control and operation. 
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if it is desired to build up a laboratory for 
this purpose, then even more test points than 
have been suggested should be introduced 
at all likely section of any plant. All such 
units as steam traps should be provided with 
a two-way outlet, one to drain and the other 
to a weighing stand. 


A balance of the steel yard type, weighing 
up to 5 cwt., with accuracy to the nearest 
pound, and one or two scales of smaller size 
will be required, with a number of flow 
sauges of various types. Controls of com- 
plicated pieces of plant should be brought to 
a central point, as in commercial practice, 
and if possible some arrangement for auto- 
matic control should be introduced. At the 
same time, as many alternative methods of 
operation as possible should be provided; as 
an instance of this may be cited a refrigera- 
tion unit in which the refrigerant can be 
expanded cither through an automatic, ther- 
mostatically controlled valve, or through a 
hand-operated manual control. This has 
been installed recently in a college laboratory 
by Messrs. L. Sterne of Glasgow. 


1 Trans. Amer. Inst. Chem. Eng., 1946. 

® Nature, 1946, 158, 164. 

> e.g. Trans. Amer. Inst. Chem. Eng., 1945, 41, 698. 
* H. M. Larcombe, Ind. Chem., 1942, 15, 433. 






















Layout of the small distillation plant, referred to earlier in this article, which has 
rendered good results at the Glasgow Royal Technical College. 
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New Use for Hydraulic Control 


Innovation at Southampton Waterworks 


LONDON engineering firm, the Pater- 
son Engineering Co., Ltd., 31 Windsor 
House, Kingsway, W.C.2, has applied the 
well-known ‘‘ Lockheed ”’ hydraulic control, 
so extensively used in connection with 
motor car brakes and aircraft controls, to 


Lockheed operated 
valves on sediment- 
ation tanks = and 
sludge pumps, 
showing, on right, 
the control panel. 


the hydraulic contro] of water purification 
plant. An excellent example 
methods is at the filtration plant of the 
Southampton waterworks pumping station 





The new method of control of filter 
valves is operated from this cabinet. 


of their 


at Otterbourne, dealing with 3,500,0000 
gallons per day of river water, this being 
the first section of a 10,000,000 gallon per 
24 hour plant. 


The ‘‘ Lockheed ’’ system is here shown 


to be particularly applicable to rapid filter 





valves which are specially prepared for the 
mounting of the actuating cylinder, the 
piston rod being connected by a fork coup- 
ling to the valve spindle. ‘The valves on 
each filter are controlled from a central 
cabinet placed so that as the valves are 
operated the result can be seen, parti- 
cularly during the cleansing process. 

Wheu one motor-operated pump is used, 
push buttons are provided on each cabinet 
for stopping and starting the pump. The 
latter is capable of delivering fluid at 
pressures of about 700 lb, per sq. in., and 
even at this high pressure the equipment, 
in case of current failure, is easily operated 
by hand at the required. speed of about 
120 strokes per minute. 

The advantages of the system are (1) eas? 
of installation, (2) small size of the pipes 
on account of the high pressures used, (3) 
minimum maintenance as the _ hydraulic 
fluid is self-lubricating, (4) the fluid will 
not freeze at temperatures over minus 
40°C., the whole system is self-contained 
with its own pressure pump and supply 
tank, (6) the cylinders are of the double- 
acting type fitted with a self-locking device 
so that as soon as the operating pressure is 
removed tne piston is locked in place and 
can Only be moved again by application of 
further pressure. 
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HE German chemical industry made 

progress in the war years in many 
directions and not least in the science of 
instrumentation. Several of the new forms 
of German instrumentation deserve very 
careful study by the industry in this 
country, especially, perhaps, their mag- 
netic oxygen recorder employed to deter- 
mine oxygen in gas mixtures. 

This is one of the subjects dealt with 
in ‘‘ Instrumentation and Control] in the 
German Chemical Industry’’ (BIOS final 
Report No. 1007) which is divided into 
several sections covering such subjects as 
flow, pressure, temperature, density, analy- 
sis measurements and automatic control. 
The only general criticism which has to 
be made concerns the inadequate treatment 
cf spectrographic methods, a_ technique 
well known in German industry. It is 
possible, however, that this system of 
control was not used to any great extent. 


Oxygen Determination 


The determination of oxygen in gas mix- 
tures has so far normally been carried out 
by one of the following three methods. 
(1) Determination by means of the heat of 
reaction. ‘This ‘is the most useful method 
for evaluating small quantities of oxygen, 
but it suffers from two disadvantages, ‘The 
first is that the catalyst may be poisoned 
by impurities such as sulphur, and the 
second is that the catalyst may be sooted 
up by unsaturated hydrocarbons. (Z) Deter- 
mination by combustion or _ chemical 
absorption of the oxygen, (3) Determina- 
tion by measurement of changes in con 
ductivity resultng from chemical reaction 
of the oxygen. 

The determination of oxygen by means 
of a magnetic vecorder is based on the fact 
that oxygen has a higher magnetic suscep- 
tibility than other gases, and it is para- 
-magnetic while other gases are diamagnetic. 
Nitric oxide is, however, an exception to 
this general rule. The method was used 
in Germany for the determination of 
oxvgen in acetylene and butadiene. 

Briefly, the principle is as follows. The 
gas, of which the oxygen content is to be 
determined, is heated in a strong non- 
homogeneous field. As the magnetic suscep- 
tibility of the gas alters with rise in tem- 
perature, the attractive force exerted by the 
magnetic field on the gas will also change. 
The result is that a flow of gas is set up, 
the direction and strength of which gives 
a measure of the oxygen content. The gas 
flow is measured by temperature-sensitive 
elements which are heated or cooled by 
the passage of the gas over them. 

The details given in the report are 


THE CHEMICAL AGE 
Progress in Instrumentation 


Current Technique in German Chemical Plants 


26 APRIL 1947 


sufficient to enable anyone interested to 
construct an apparatus suitable for this 
purpose, but it appears fairly clear that 
considerable development work is required 
before such an instrument could be relied 
upon to give accurate results. The theory 
of the apparatus and various examples of 
its use are adequately described in the text. 

A further interesting process is that in 
which carbon dioxide is measured in a mix- 
ture of gases in which hydrogen is also 
present. ‘The gaseous mixture is passed 
through a heat-conductivity apparatus in 
which there are four gas cells. Each cell 
contains a platinum wire and the four cells 
are connected to the four corners of a 
wheatstone bridge. The gas under obser- 
vation is passed through one pair of cells 
connected to the opposite corners of the 
bridge, while a comparison gas _ passes 
through the other two cells. 

By taking measurements before and after 
absorption of carbon dioxide from the 
working gas and comparing them with 
measurements obtained from the compari 
son gas, an estimate of the carbon dioxide 
content of the working gas may be obtained. 
Provided there is at least 25 per cent of 
hydrogen present, the carbon dioxide 
measurement is independent of hydrogen 
concentration. 


Infra-Red Meters 


For temperature measurements up to 
on00°C., German technicians appear to 
prefer resistance thermometers to _ the 
thermocouple. Infra-red absorption meters 
are in use in several German chemical 
factories, the advantage of this type of 
instrument being that complicated gas mix- 
tures can be evaluated satisfactorily under 
conditions where this could not be done by 
other methods. 

The infra-red absorption meter functions 
on the principle of measuring the degree 
of absorption effected by a sample of gas 
on infra-red radiation passing through it. 
The actual analysis of a complex mixture 
of gases is extremely involved and it is 
10t possible to discuss, in a short review 
of this type, all the details outlined in the 
BIOS report. | 

Other items dealt with include pressure 
recorders for gases, liquid level gauges, 
apparatus for recording density measure- 
ments of liquids and gases, and automatic 
mechanisms for controlling weighing opera- 
tions. The investigators are to be congratu- 
lated on producing a report that will be 
of use to many branches of British industry— 
subject to the customary proviso that the 
subject matter may be protected by British 
and/or U.S. patents or patent applications. 
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Electrical Measurements 
Wireless Firm’s Laboratory Aids 


Ff special chemical interest among the 
wide production range of the Mullard 
Wireless Service Co., Ltd., Century House, 
Shaftesbury Avenue, London, W.C.2, is a 
robust, self-contained potentiometric titra- 
tion apparatus. This, known as the Type 
K920, is sufficiently simple to be used in 
routine testing by unskilled operators, and 
is yet capable of meeting the requirement 
of the industrial research chemist, It is 
operated from the 50-c/s. supply mains and 
the end-point is detected by a ‘‘magic-eye”’ 
indicator. Thus there are no batteries to 
be replaced and no delicate galvanometer 
to be damaged by mechanical shocks or 
electrical overloads, A special circuit 
eliminates all possibility of drift during a 
titration and changes of mains’ supply 
voltage do not give rise to any inaccuracies. 
The potentials from the electrodes in the 
solution are applied to the terminals on 
the potentiometer unit, and the potentio- 
meter is adjusted until the area of fluores- 
cence on the screen of the “‘ magic eye’ is 
a minimum. ‘The value of the applied 
potential difference is then read off directly 
from the calibrated scale. A_ sensitivity 
control is provided, and at maximum seunsi- 
tivity a p.d. of 2 mV can be detected. 
The main dial covers the range 0-400 mV, 
while a_ five-position switch enables the 
range to be extended to a maximum of 2 V. 
A switch controls a subsidiary circuit which 
provides a polarising voltage for one elec- 
trode of 2 mono-metallic system. A multi- 
way socket at the rear of the instrument 
provides power to operate the titration 
unit. 


Moisture Meter 


The need for accurate measurement of 
moisture content is well served by another 
Mullard production, the Type £910 
moisture meter, which, developed chiefly 
in the interests of millers and farmers, can 
be used for any granular substance, This 
instrument makes use of the capacity 
change produced between two plates of an 
electrical condenser by the insertion of a 
weighed quantity of material. As_ the 
dielectric constant is dependent on _ the 
moisture content of the substance, the 
measurement of the capacity with the 
sample in situ is an indication of how much 
moisture is present. 

The instrument is calibrated directly in 
percentage moisture content, four scales 
being provided for cereal samples, and an 
arbitrary scale graduated 0-10 when it is 
desired to measure the moisture content of 
any granular substance other than grain. 
Provision is made whereby the setting of 
each scale may be checked against an 
internal standard, and, in conjunction with 
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The Mullard moisture meter which 
determines by electrical means the water 
content of any granular substance. 


a special filling device and the supplied 
temperature correction chart, measurements 
can be repeated with an accuracy of 
+0.2 per cent moisture. The apparatus 
is entirely self-contained and _ operates 
directly from a 50-c/s, mains supply. 





Measuring Metallic Grains 


NEW contribution to the search for 

better metals and by-products of metal- 
lurgical studies is the new grain size com- 
parator developed by F. C. Hull, of the 
Westinghouse Research Laboratories, Pitts- 
burgh. Consisting of a ground-glass screen 
hinged to an illuminating unit with a slotted 
wooden frame, it is easily attached to a 
standard metallograph. 

To determine the grain size of a particu- 
lar specimen, a polished and etched sample 
is placed on the stage of the metallograph 
and projected in magnified from on the glass 
sereen. Its granular boundaries can be 
seen in clear, map-like form. A transpar- 
enteslide of a known standard grain strue- 
ture is slipped into the wooden frame and 
illuminated by incandescent light. The 
magnifying power of the metallograph is 
then changed by extending the bellows until 
the unknown image matches the grain size 
of the standard. The amount of adjustment 
needed is read from a scale on the metallo- 
graph, and grain size of the unknown speci- 
men determined by reference to a graph. 
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Australia’s Science Review 


Melbourne Exhibition Reveals Great Progress 


OW rapidly scientific technology has 

advanced in Australia, particularly 
during and since the war, is not widely 
realised, even in the southern Continent it- 
self. The elaborate exhibition of chemical 
and instrument  technology—‘ Chemex— 
1947 ’’—which the Australian Chemical In- 
stitute and the Society of Instrument Tech- 
nology are currently holding in Melbourne's 
Exhibition Building is well designed to 
awaken interest in Australia’s scientific pro- 
eress and to illustrate how far it has 
progressed. Although this is not purely an 
Australian exhibition, for it includes a 
general survey of the state of industrial 
science in the worid, many of Australia’s 
special achievements in chemistry and in. 
strument technology are illustrated in the 
exhibits by private firms, manufacturers and 
imperters and Australian public institutions. 


Popular Exhibits 


The exhibits which are gaining the most 
lively public interest are those which, for 
the first time in Australia, reveal in model 
and diagram some of the chief wartime 
secrets. The Royal Australian Air Force 
has a show of radar equipment, armament, 
air sea rescue equipment, and—biggest draws 
of all—a V-1 ‘** Buzz’”’ bomb and a “ Der- 
went ’’ jet engine, a gas jet turbine made 
by Rolls Royce of the same type as those 
which drove the record-breaking Gloucester 
Meteor. The biggest attraction for those 
with inquiring minds is the atomic energy 
exhibit set up on the stage. Although this 
exhibit necessarily stops far short of show- 
ing all there is to show about atomic energy 
research, it traces by means of models, 
graphs, charts and diagrams the early experi- 
ments in atom fission that led to the making 
of the atom bomb, and sketches in some of 
the possible peacetime uses of atomic energy. 
This exhibit has been built up under the 
supervision of Professor L. H. Martin, who 
has charge of Melbourne University’s fine 
new atom research laboratories. 


Science and Industry 


The Council for Scientific and Industrial 
Research shows the work of two of the 
dozens of laboratories it maintains through- 
out the continent for investigating problems 
in primary and secondary industry. The 
Council’s Division of Industrial Chemistry 
shows the magnetic separation of minerals 
from the black sands of the north-east coast. 
These sands form one of the’ world’s 
greatest mineral deposits; they contain 


monazite, a source of thorium and rare earth 
metals; rutile, which gives titanium; ilmen.- 


ite, a compound of iron and titanium; and 
zircon, from which the metal zirconium may 
be obtained. 

The Industrial Chemical Division also 
shows the flotation process of separating 
valuable minerals from the ores. Australian 
mining companies were the first in the world 
to use flotation on a large scale, and the 
Physical Chemistry Section of the Industrial 
Chemistry Division is constantly at work 
studying the process and applying its find- 
ings to the development of Australia’s 
mineral resources. During the war, most 
of this section’s attention was given to the 
concentration of strategic minerals; cassi- 
terite, scheelite, fluorite, zircon, and rutile. 

The Tribophysics Section of the C.S.I.R. 
has made a hit with its Photocell chrono- 
meter, an electronic instrument that measures 
the muzzle velocity of projectiles with a 
maximum error of 0.2 per cent. The Tribo- 
physics Section developed this instrument 
during the war, and it has been used by both 
Army and Navy. The principle employed is 
not new, but use of an electronic crystal 
controlled counter allowed the distance over 
which the projectile is timed to be reduced 
to ten feet, and so for the first time a 
portable instrument was _ produced. The 
lenses and other optical parts were designed 
and made in an optical munitions annexe 
at Hobart, Tasmania. 


Versatile Plastics 


It is evident that plastics have come to 
stay. Two firms of plastic manufacturers— 
one of them describes itself as the largest in 
the southern hemisphere—have stands at the 
exhibition and are showing an extraordinarily 
wide array of plastic materials and articles, 
from kitchen ware, garden hose and _ boot 
uppers to switchboard panels and motor-car 
parts. One of the firms makes a synthetic 
resin cement used as the main adhesive in 
building the famous Mosquito fighter-bomber. 
Very nearly all the raw materials used in 
this industry are of Australian origin. 

Several Australian drug houses demon- 
strate in their exhibits the many innovations 
in drug manufacture mothered by an 
isolated Australia’s wartime needs. One 
firm shows a model alkaloid extraction plant, 
of the kind developed to extract atropine and 
hyoscine from the leaves of an Australian 
tree, the Duboisia, whose peculiar properties 
were known to the Australian black men 
long before necessity drew the white man’s 
attention to it. Hyoscine was most valuable 
in war for the treatment of shock and 
hysteria, and Australia was sole supplier to 
the United Nations. 
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American Chemical Notebook 
From Our New York Correspondent 


ONSANTO Chemical Co., St. Louis, 
Mo., at the annual meeting announced 
plans to produce new post-war products at 
an estimated cost of $50,000,000. The com- 
pany’s previously announced $22,000,000 
construction programme is now under way. 
Declaring that only a ‘‘ small amount ” of 
the new construction represents additional 
plants for old-line products, the chairman 
added that these developments ‘‘do not seem 
to be the end.’’ While complete details 6f 
the vast construction programme were not 
revealed, the company disclosed that Mon- 
santo’s research department had developed 
fifty-two new chemicals last year, several 
of which will be manufactured in volume 
under the new plans. Among the projects 
is the construction of a $10,000,000 styrene 
plant for volume production of polystyrene 
plastics to be erected by Monsanto in Texas 
City, Texas. At Everett, Mass., plants wil! 
be erected for the production of new textile 
chemicals, including resloom, which pre- 
vents woollens from shrinking, wrinkling, 
or losing shape, and syton, which strength- 
ens cotton, and reduces slippage of rayon 
and nylon. Also included in Monsauto’s 
plans is the completion of the world’s first 
manufacturing plant for the production of 
syuthetie caffeine. At Trenton, Mich., the 
company will construct new facilities for 
producing Monsanto’s synthetie detergent, 
sterox or sudsless soap. At the meeting, 
the president told stockholders that Mon- 
santo’s sales attained nearly $100,000,000 
in 1946, and that profits, after taxes, were 
twice as large as in 1945. He also reported 
that in the last ten years the company’s 
sales have increased 250 per cent. With 
1egard to the future, he said that ‘* in‘spite 
of the nation-wide general price increase, 
we expect the average levei of our 1947 
prices not to exceed 85 per cent of the level 
in 1926.”’ 
° *K , 4 4 
According to a report prepared by §. G. 
Newman, of the 0.8. Army Ordnance De- 
partment, the best alkaline immersion 
cleaner for rust-resistant phosphate coated 
metals is sodium metasilicate pentahydrate. 
Tests at the Springfield (Mass.) Armoury 
have revealed that a concentration of 6 to 
10 oz, per gallon of water will not harm pro 
tective phosphate finishes and at a concentra- 
tion of 6 oz. per gallon the compound does 
not corrode light metals or zine die castings. 
The degreasing effect of alkali immersion 
cleaners is greatly improved by alkyl aryl 
sodium sulphonate, a surface active agent, 
the report states. Addition of 10 per cent 
of the sulphonate to the pentahvdrate solu- 
tion gives best results. The report recom 


mends immersion of greasy metals in such 
a solution for about 10 minutes at 205° to 
210°T°. 

* * *K 

The French Supply Council informed the 
Civil Production Administration that ship- 
ments of French potash would be resumed 
this spring. Imports of French potash into 
the States has been cut off since 1941 and 
the present move is expected to boost the 
short domestic supply during the fertiliser 
periud. The schedule sent by the French 
agency to the Civil Production Administra- 
tion calls for shipment of 5500 short tons of 
potash and basic potassium oxide in March; 
9500 in April; and 5000 in May. C.P.A. 
asked the Freuch Government to expedite 
deliveries against its international commit- 
ment, made through the International Emer- 
geney Food Council, when it became appar- 
ent that the States’ domestic supply of 
agricultural potash for April-May would be 
25 per cent below what was available in the 
same months last year. Before the war 
enough potash was customarily shipped from 
France and Germany to the States to meet 
approximately 50 per cent of domestic re- 
quirements for fertiliser. Though domestic 
potash production has more than doubled 
since imports from Europé were cut off, it 
has not reached the level to which demand 
has ‘‘ rocketed ’’ since the beginning of the 
war. Sales of the imported French potash 
will be made through the French Potash 
and [Import Co., Inec., New York, and will 
not be subject to domestic allocations. 

* * * 

Babeock & Wileox Co., New York, 
announces a programme of expanded 
research, which will be centred in a build- 
ing on a 20-acre site near Alliance, Ohio. 
The programme will include generation of 
steam, combustion methods, utilisation of 
fuels, metallurgy and welding, refractories, 
and other fields closely connected with the 
company’s extensive manufacturing  pro- 
gramme. 





Colombian Imports.—By a decree dated 
March 13, it is laid down that if goods enter 
Colombia by a port other than that specified 
on the import licence, the importer is liable 
to a fine of from ten to one thousand pesos. 


U.S. Steel.—Production of steel by 
domestic mills during March established a 
peace-time record of over 6,500,000 metric 
tons, bringing the first quarter's output close 
to 20,000,000 metric tons, also. the highest 
for any peace-time quarter, the American 
Iron and Steel Institute has reported. 
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Amsterdam 

CENTRALISED sale agency for chemi- 
Areal is now being set up by a number 
of well-known manufacturing concerns here 
under the style of ‘ Verkoopkantoor voor 
Chemische Producten.’’ This agency will 
deal with such products of the Limburg 
States Mines, the Sulphuric Acid Manufac- 
turers Ketjen, Ltd., the Royal Dutch Salt 
Industry, Ltd., and the Mekog Co, for Gas 
Exploitation, Lid., as are not covered by 
other organisations. The concerted selling 
action does not prejudice the independence 
of each partner, but aims at increases of 
efficiency and rationalisation in marketing of 
products. 

The monthly output of crude petroleum 
at Schoonebeek by the Royal Dutch-Shell 
concern has been increased to about 15.000 
tons. According to official statements, a 
further rise to 25,000 tons may be expecied. 
But experts seem to doubt further big 
progress. 

The Hague Ministry of Economics esti- 
mates the Dutch salt output in the current 
vear at 230,000 tons, as compared with 
200,000 tons in 1939. Salt mining will be 
concentrated at Hengelo, so that produc- 
tion at Boekolo will be abandoned in the 
near future. 

Chemical Exports and Imports 


While the ratio of Dutch exports and 
imports of chemicals has thus far remained 
unchanged in value in the last year—i.e.. 
50: 100—compared with pre-war years, 
there have been marked shiftings in some 
single items. The export of saccharin was 
before the war of little importance, but it 
increased more than thirty-fold in 1946 in 
weight (and, of course, much more in value). 
Ammonium chloride, dyed lacquers and 
varnishes, caraway oil are among the 
active individual items. There are practi- 
cally no imports of blanc lacquers and var- 
nishes and Holland has also become more 
than self-sufficient in ammonium chloride. 
The need for the ironfree quality is being 
covered by the refining of crude sal-ammo- 
niac. There is at present a surplus pro- 
duction of printer’s ink, which is ear- 
marked for export. Roughly speaking, the 
persistent ‘“‘ bottlenecks’ of coal and raw 
material scarcities are still checking the 
former active lines—e.g., paints and dyes, 
linoleum, glue, essential oils and perfumes 
—from coming again into their own. Never- 
theless, it may safely be said that the Dutch 
dye industry did not suffer too much from 
war devastation. Sixteen dry paint fac- 
tories, of which five white lead, two white 
zinc and one lithopone, and eight mixed 
factories turned out in 1946 some 29,000 tons 
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at a value of more than 5 million florin and 
exported some 3500 tons (to Sweden, Bel- 
gium, Switzerland, Finland) at a value of 
4 million florin, while the total costs of 
the imported raw materials were about 
2 million florins. It may be noted in passing 
that the Export Groep Verf (Export Union 
for Dyes), formed towards the end of 1945, 
refers only to dressed dyes, not to pig: 
ments and dry paints. 


Distribution of Tar Products 


The Hague authorities aim at freeing at 
an eariy date the distribution of tar pro- 
ducts, which are still largely—with certain 
notable exceptions—subjected to the con- 
trolling competence of the Rijksbureau 
roor Teerproducten (National Bureau for 
T'ar Products), which disposes of the pro- 
ducts from tar turned out by the blast fur- 
naces of Ijmuiden, the coke batteries of the 
State Mines of Limburg province, as well 
as by some 160 town gas plants. Under 
the ‘‘ National Tar Contract,’’ all tar pro 
ducers are bound to deliver the tar exclu- 
sively to the combine’s tar distilleries. In 
the present phase of Dutch rehabilitation 
there is, of course,,a heavy scramble for 
Inastic, tar paper and way tar; but pitch, 
tar oils, naphthalene, anthracene and ben- 
zo] products are at least of the same imme- 
diate importance. So the task of the Gov- 
ernment in directing the flow of tar distilla 
tion for special purposes is by no means 
easy, especially as the coke installation of 
Sluiskil was destroved in the war, while the 
Dutch production of erude ‘tar amounts 
now only to some 50 per cent of the pre 
war period. As a matter of fact, recon 
struction plans have to be curtailed by lack 
of building materials from tar, nevertheless 
regard is taken to ensure the regular pro- 
duction of, say, phenol or cresol for the 
voung plastic industry, or of a number of 
other fundameatal tar chemicals which are 
now playing their réle in the conclusion of 
commercial treaties between Holland and 
other countries. 





The conference on ‘‘ Research and the 
Smaller Firm,’’ held in Manchester last 
October under the auspices of Manchester 
Joint Research Council, is now summarised 
in booklet form, including texts of the 
papers prepared for the conference and 
written contributions since received. Pub- 
lished by and available (2s. 6d., plus post- 
age) from the Council at Chamber of Com- 
merce, Ship Canal House, King Street, 


Manchester 2, it affords interesting com- 
mentary on an important topic. 
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BEET SUGAR MANUFACTURE 


New Italian Process 


N Dr. Bouelli’s new patented method for 

extracting sugar from beet the roots are 
cleaned (defecated), reduced to a pulp with 
lime not exceeding 0.8 per cent and the pulp 
then subjected to a first pressing, repeated 
washing, and a second pressing. The treat- 
ment with lime in the cold is said to ensure 
greater purity of the juice than in the usual 
diffusion process. The juice is then heated, 
further refined with 0.1-0.3 per cent lime, 
saturated with carbon dioxide, filtered, 
and finally boiled and centrifuged in the 
ordinary way. Several advantages are 
claimed in comparison with the usual diffu- 
sion method: elimination of diffusion unit 
with its corresponding consumption of 
steam; considerable reduction in amount of 
water required; less waste of beet and better 
yield of sugar; and, what is of special im- 
portance, reduced consumption of fuel and 
labour. It is also claimed that the residue 
has a higher content of dry matter and 
therefore of nutrient, and that, generally, 
the whole process is simpler and more effi- 
cient. 

Industrial Tests 


Although tests on a large industrial scale 
have not yet apparently been made, those 
of a semi-commercial or pilot plant nature 
have been undertaken at the laboratory of 
the Consorzio Nazionale Produttori Zuc- 
chero, at Pontelagoscuro, and results re- 
ported by Mario Borghi (La Chim. e l'Ind., 
1946, 28, 177-184). 

Subject to further large-seale test Borghi 
is of opinion that the new method may 
be a fundamental advance in beet sugar 
manufacture. He thinks the greater purity 
of the juice is due to the action of lime 
both on the cellular tissue and on the juice, 
so that the former is more easily removable, 
In the methods commonly used to-day the 
pectic matter, during hot diffusion, is only 
partly precipitated by hot defecation or re- 
fining. Much of it passes through all stages 
into the final molasses. With lime treat- 
ment, in the cold, on the other hand, this 
material is almost wholly precipitated; and 
the other impurities in the juice—including 
albuminous and nitrogenous matter—remain 
practically unchanged, only reacting to a 
slight extent with lime in the cold. In 
the successive phases of saturation and de- 
fecation in the cold they follow their normal] 
cycle of coagulation and precipitation. 

Admittedly, the greater purity is an ad- 
vantage, but the final behaviour of organic 
matter, especially the nitrogenous, requires 
further experimental study. It seems that 
the molasses finally obtained may contain 
fairly high percentages of lime salts, but 





it is not thought that this would be a 
serious inconvenience. ‘The tests at Ponte- 
Jagoscuro are described at length and re- 
sults tabulated, with particular attention 
to the respective merits of single and double 
saturation with carbon dioxide. 


Results of Experiments 


The first tests were made in 1943. Two 
years later, in 1945, Dr. Bonelli carried out 
some further experiments at the Zuccheri- 
ficio di Casalmaggiore, in collaboration 
with Dr. C. Grossi of the Saccari- 
fera Lombarda. Pre-defecation was done 
with 30 per cent water containing the de- 
sired proportion of lime, followed by a 
single wash with 20 per cent water. A 
second defecation of the juice followed, and 
then either single or double saturation. The 
amount of lime in this case was increased 
to see if better purificaton could be obtained 
as a result of better precipitation of organic 
or colloidal matter. It appeared that the 
optimum amount of lime was that which 
gave 0.20 alkalinity; and in the secondary 
defecation it should not be less than 0.5 per 
cent. Double saturation gave much better 
results than single, and the juice was 
clearer, colourless, and more easily filtered. 

[It seems also that the content of lime salts 
in the final product was still comparatively) 
high, though less than in 19438, and the 
question of a certain amount of de-liming 
may arise. This, however, should not be 
difficult if phosphates be used as described 
in the literature. In this connection refer- 
ence is made to the work of Spengler and 
co-workers of Andres (Z. Wirtsch. Zucke- 
rind, Tech. Sect., 1940, 90, 207 and 228). 
These and others are included in an ap- 
pended bibliography, most of the references 
in which are obtained through Ind, Sace. 
Ital., 1933-40. It is regretted that the sugar 
factory at Casalmaggiore had finished its 
brief season of working before Bonelli’s 
process could be adequately tested. 





Nitrogen Consumption 


According to the annual report of Arkman 
(London), Ltd., resumed after a lapse of 
some years, world consumption of nitrogen 
(synthetic, by-product and Chilean) for the 
year ending June 30, 1947, is estimated at 
2,660,000 tons. The demand, which com- 
pares with 2,870,000 tons in 1938-39, has 
been in excess of the supply. A continuing 
shortage is forecast, with probable price 
increases. 
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WELSH STEEL PLAN 
‘* Biggest Ever Carried Out”’ 


HE £50,000,000 scheme for the modern. 
oe tates and development of the tinplate 
and sheet steel industry in South Wales has 
now reached the stage at which decision can 
be taken on its main features. ‘This was 
announced by the Minister of Supply iu 
Parliameiit on Monday, when he described 
it as ‘‘ probably the biggest scheme ever 
carried out.” 

Making his announcement, Mr. Wilmot 
said he had considered the recommendations 
of the Iron and Steel Board and the Gov- 
ernment accepted the board’s recommenda- 
tions for ihe construction by the companies 
concerned of a new continuous hot strip mill 
with coke ovens, blast furnaces, steel melt- 
ing shops ind ancillary plant at Margam, 
near Port Talbot. Further, the Govern. 
ment agreed with the board as to the need 
for new coal reduction and finishing plant 
for tinplate and sheet steel. The precise 
location of this was under consideration. 

Replying to a question, the Minister said 
the scheme would not be in full operation 
for some three vears. 


Official Notices 


The Dyestuffs Controller, Board of 
Trade, 28 Blackfriars Street, Manchester, 3, 
reminds dyestuffs consumers and merchants 
that the sale or disposal of any dyestuff 
is prohibited, except under licence, by the 
Control of Dyestuffs Order, 1939 (S.R. & 
O. No. 1451), and Control of Dyestuffs 
Order, 1940 (S.R. & O. No. 1836). 


The Ministry of Supply announces that 
as from March 28, 1947, the price of tung- 
sten ore of standard grade from Government 
stocks will be 100s. per unit of WO, delivered 
consumers’ works. For special high-grade 
Scheelite to the following specification— 
WO, minimum 68 per cent, tin maximum 
0.60 per cent, arsenic maximum 0.10 per 
cent, molybdenum maximum 0.10 per cent— 
the price will be 105s. per unit WO, deliv- 
ered consumers’ works. 


The Treasury has made the Safeguarding 
of Industries (Exemption) (No. 2) Order, 
1947 (S.R. & O. 1947, No. 649), which 
exempts styrol (styrolene) and tetrahydro- 
naphthalene from Key Industry Duty until 
June 30, 1947. 


The Board of Trade announces that, as 
from April 23, 1947, transhipment licences 
are no longer required for essential oils 
nor for hydrocarbon oils which are imported 
and entered with Customs for exportation 
after transit through the United Kingdoni 
or by way of transhipment. 
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INTERNATIONAL PATENTS 
Agreement with 24 Countries 


GREEMENT has been reached between 

Great Britain and 24 other countries to 
regularise international practice regarding 
patents, trade marks and certain other 
property rights, the observance of which 
has been neglected during the war. 
One of the principal provisions is_ that 
any convention period for patents, designs 
and trade marks which had not expired 
before the war or arisen after January l, 
1947, will be extended until the end of this 
year. Proprietors of patents, etc., will be 
given until June 30, 1948, to satisfy any 
legal obligation, without penalty, to pre- 
serve their rights or to acquire further 
rights which they would have been entitled 
to claim had the war not intervened. Re- 
newal of trade marks which expired in the 
period September 3, 1939—June 30, 1947, 
will have retroactive effect if renewed before 
June 30, 1948. 

The period from the outbreak of war to 
June 30 this year will not be taken into 
account in considering the exploitation of 
patents or designs, or the refusal or can- 
cellation of them. Compulsory licences or 
the revocation of patents or designs under 
Article 5 of the Convention will not be im- 
posed before June 30, 1949. Inventor’s and 
third-party rights arising between Septem- 
ber 3, 1939, and January 1, 1946, are to be 
protected. 

The final protocol contains a clause ruling 
that trade mark rights shall not be preju- 
diced by infringement caused in the course 
of importing goods essential for war or for 
relief of distress caused by war between 
September 3, 1939, and June 30, 1947. 

Parties to the agreement in addition to 
Great Britain are: Belgium, Brazil, Czecho- 
slovakia, Denmark, Eire, Finland, France, 
Northern Ireland, Greece, Hungary, Italy, 
Lebanon, Liechenstein, Luxembourg, 
Moroceo (French), Netherlands, New Zea- 
land, Poland, Portugal, Rumania, Switzer- 
land, Syria, Tunis and Turkey. The full 
text is available as published by the Patent 
Office, 25 Southampton Buildings, London, 
W.C.2; Is. net. 


Tin Smelters Fined 


A firm of tin smelters, Messrs. Williams 
Harvey of Bootle, Lancs., were fined £10 
for not having electrical equipment properly 
safeguarded, A workmen, it was stated, put 
his foot on a steel box the plate of which 
was so rusted that it gave way and his 
foot touched an electrical condenser carry- 
ing 60,000 volts. Although surrounded by 
blue flashes the man survived to give 
evidence in court. The firm said every 


reasonable safety measure had been taken. 
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ACTIVATED ALUMINA 


Recent Research in France 


ORK on activated alumina, including 

preparation, use in certain specific 
cases, and regeneration, has been reported 
by H. Thibon and co-workers, Cie, Alais, 
Froges et Camargue, Lab. gén. de |’ Alumine, 
Gardanne, Bouches-du-Rhéne. (Chim, et 
Ind., 1947, 57, 117-125). Active carbon and 
silica gel have hitherto been regarded as the 
chief adsorbants for general use, activated 
alumina being looked upon as a kind of 
poor relation of silica gel, although, in 
recent years in the U.S.A. it has come to be 
preferred above gel in some cases’ But as 
far back as 1933-4 it was already well known 
in this connection. In Chem, Markets for 
September, 1933, an article on ‘ Alumina 
gel as adsorbant’’ described its precipita. 
tion with ammonia from an aluminium salt 
solution; and in the 8th edit, (1934) of 
Gmelin’s Inorganic Chemistry, under alu- 
minium, several methods of preparation and 
examples of its use are given. Two Ameri- 
eal patents : 1868869 (1928) and 
2015593 (1932) of the Aluminium Co., of 
America (ALCOA) are quoted. In the first 
of these a temperature of activation between 
300° and 800°C., preferably about 350°C., is 
mentioned, Subsequently ALCOA collabor- 
ated with Pittsburg Lectrodryer Corpora- 
tion in the practical development and indus- 
trial use of activated alumina. As wiil be 
seen the French workers found a much 
lower temperature of activation suflicient. 


Contraction Under Heat 


They prepared the alumina both in pow- 
der and in granular form, and in the first 
place studied the extent of contraction which 
occurs when the grains are heated to activa- 
tion temperature. Such contraction is al- 
ready well known when alumina is calcined 
at about 13000°C. and transformed into the 
alpha form. In the present case heating for 
four hours at 400°C. caused a linear con- 
traction of about 5 per cent (1944 measure- 
ments). More recently special observation 
was made of two particular grains of tri- 
hydrate among the largest present. One of 
these was heated for an hour at 300° and 
the other at 450°. Contraction in the 
former—two measurements—was 4.9 and 
5.6 per cent, and in the latter 6.5 per cent 
in poth tests. Prolonged heating for several 
hours produced no further change either in 
form or dimensions; but the grains previ- 
ously transparent were now opaque, 

(ne or two generally accepted definitions 
may be quoted here: (a) adsorption 
capacity or equilibrium charge is the weight 
of adsorbed material at saturation per 100 
parts by weight of adsorbant; (b) rupture 


point, in the special case of water vapour, 
is the stage at which drying—of air—ceases 
to ke total, as defined by Caillaud and Beau- 
fils (Chim, et. Ind., June, 1936). These 
authors emphasise the fact that the rupture 
point is retarded in proportion as the last 
layers of alumina in the column retain the 
traces of moisture passed by the first layers. 

The adsorption of water vapour by alu- 
mina may be either static, in an enclosed 
space, or dynamic, in an air current. In 
this latter case the special apparatus des- 
cribed by Caillaud et Beaufils (loc, cit.) was 
used, consisting essentially of a dust filter, 
constant temperature saturator, copper coil 
and principal absorber, two control absorb- 
ers in parallel, gas-meter, and manometer. 
Mean temperature of the laboratory was 
25°C.; that of the saturator thermostat was 
kept at least 2° below, to avoid condensa- 
tion of the water vapour in circuit, and 1° 
above the temperature of the principal ab- 
sorber thermostat. 


Results of Test 


The sample to be tested was placed in the 
principal absorber, carefully weighed before 
and after; the two controls were also filled 
with freshly activated alumina; the tem- 
perature adjusted, and a current of air 
120 lit./hr. passed through. The two con- 
trols were used alternatively each half hour, 
being weighed each time they were put cut 
of eireuit. When the rupture point was 
reached, as indicated by increase in weight 
of control absorber in use, the principal] ab- 
sorber was weighed, replaced, and opera- 
tions continued until there was no further 
increase in weight. Particle size of the 
grains of alumina used was a major dia- 
meter of 2to 4mm. Results may be classi- 
fied as follows: 

1. Effect of activation temperature on 
adsorption efficiency : The amount of water 
vapour adsorbed at rupture point (percen- 
tage of initial activated alumina)) was 15.2 
per cent for activation at 310° and 14.4 per 
cent for activation at 360°. So far therefore 
as total drying is concerned the lower tem- 
perature is to be preferred, and not the 
300-360° of the American patents cited 
supra. Time of heating was 30 min. (see 2 
below). 

2. Effect of time. This was varied from 
‘y to 1 hour, and the table given indicates 
that even at 0 adsorption was 14.1 per cent 
(temp. 310°). But the original text is not 
entirely clear—it appears that the tempera- 
ture of 310° was only attained after 2} hrs. 
of gradually rising temperature during acti- 
vation. After 30 min, adsorption was 15.3 
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per cent and after 60 min. it was 15.1 per 


cent—measured from _ the 
310°. 

3. Effect of water content or hydratiou 
of the activated alumina. Little difference 
was found in aluminas containing from &-1| 
per cent combined water, the adsorption 
ranging from 15.0-15.6 per cent. 

4. Dynamic drying efficiency, with gradu- 
ally increasing amounts of water vapour in- 
troduced into the column. Tables and 
curves are reproduced from the earlier work 
of Caillaud and Beaufils (loc. cit.) together 
with comparisons with silica gel taken from 
the same authors. The usual three grades 
of the latter—macroporous, microporous, 
and ultra-microporous—and their adsorp- 
tion power are quoted. On a weight com- 
parison basis silica gel is shown to be greatly 
superior, but on a volume basis there ap- 
pears to be little difference. 


attainment of 


Static Adsorption Tests 


Activated alumina in powder form was 
used for the static adsorption tests, and 
was prepared by heating aluminium tri- 
hydrate in a suitable furnace. Temperature 
of activation ranged from 265° to 350°, and 
loss of moisture is shown as function of time 
and temperature as follows: 


Temp. of Per cent calcination loss after 

activation 1 hr. 2 hrs. 3 hrs. 7 hrs. 
265° 26.3 18.6 16.0 12.6 
300° 19.4 14.5 10.3 9.0 
325° 15.7 10.3 9.5 8.5 
350° 9.2 8.1 7.9 7.5 


The saturation capacity of aluminas thus 
activated was tested by placing samples in 
flat flasks which were covered only at the 
moment of weighing. These were put in a 
Scheibler dryer coutaining water to provide 
a@ saturated atmosphere, and the whole left 
in a room at 18°C. for a fortnight. The 
flasks were periodically weighed and the 
operation was considered complete when 
there was no further increase in weight. 
The moisture retained reckoned as percen- 
tage of the original activated alumina, was 
as follows: 

Temp. of per cent adsorption capacity at 18° C of 
activation 1-7 obtained after an activation of 


2 hrs. 3 hrs. 7 hrs. 
265° 5.7 12.0 13.2 16.5 
300° 13.0 15.5 19.0 19.5 
325° 17.0 22.1 22.0 22.0 
350° 22.7 23.0 22.9 22.9 


It will be seen that a temperature of 325°C. 
is required for activation without air cur- 
rent. At 350°C. static activation is com- 
plete in 1 hr. In comparing these figures 
with those obtained in the dynamic series 
with granular alumina it is thought that there 
is no very marked difference. It is pointed 
out, too, that alumina saturated with mois- 
ture may be regenerated by heating at 150° ; 
unless it has been left wet for some con- 
siderable time (several weeks) when some 
form of chemical adsorption may reinforce 
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that which is purely physical, and a tem- 
perature of 3000°C. is required. (Cf, 
Travers on Physical adsorption and chemt- 
cal adsorption, Chim. et. Ind, Technologie, 
1944). 

In studying the efficiency of alumina for 
adsorbing chiorinated organic solvent 
vapours, namely, tatrachlorethane, di- and 
trichlorethylene, comparison was made with 
silica gel, based on work done in 1934 and 
covering only saturation capacity without 
reference to rupture points. The solvent 
vapours were carried in an air current at 
90 lit./hr. On a weight basis again the 
silica gel proved markedly superior, but ou 
a volume basis the authors think there is 
little to choose. They note the appearance 
of capillary condensation, i.e., liquefaction 
of the vapour in the pores of the adsorbant. 

In some further tests with Congo Red in 
aqueous solution and with arsenious anhy- 
dride (As,O,) in alkaline solution it was 
found that maximum adsorption occurred 
with an activation period which was so 
much the shorter as the temperature of 
activation is higher—up to 350°C. The 
hope that either or both of these substances 
would provide a more commodious and 
quicker method of determining adsorption 
capacity was not apparently realised, With 
iodine in potassium iodide solution adsorp- 
tion was too slow for this method to be of 
any practical value in such determinations. 

In work on the regeneration of activated 
alumina a powdered Bayer product was 
used, activated by heating for two hours at 
250°C., and employed for adsorption of 
water vapour. Samples were placed in a 
cloche in a saturated atmosphere at 22°C., 
and results are tabulated, showing what the 
authors term the kinetics of hydration and 
rehydration of activated alumina new and 
regnerated up to eight times, the period of 
exposure to the saturated air ranging from 
0 to 160 hours. It was found that the sam- 
ples could be satisfactorily regenerated 
several times by heating for one hour at 
155°C. 

Changes in Structure 


Finally, in discussing the nature of acti- 
vated alumina, the authors’ review the 
changes in structure which accompany actt- 
vation of dehydration. They distinguish 
between the external and the internal sur- 
face, the latter being related to porosity, 
and compare adsorption powers—for Congo 
Red—of an unactivated alumina of varying 
fineness and external surface; and, as ex- 


pected, adsorption increases with area 
of external surface (cm.?/gr.). When 
activated there is an increase in _ in- 


ternal surface area through formation of 
pores accompanied by destruction or modi- 
fication of original crystalline form or lat- 
tice and removal of water of constitution, 
as well as changes in molecular structure of 
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the hydrargillite. As stated long ago in 
Gmelin (loc, cit.) the trihydrate when pro- 
gressively heated is transformed first into 
hoehmite at about 200° (Al,O0,.H,O), then 
into gamma-alumina from 300° upwards, 
and finally into alpha-alumina or corindon 
at about 1000°. Activated alumina, at leas: 
in theory, should consist of a mixture of 
boehmite and gamma alumina in about equal 
parts. An X-ray study of samples sub- 
mitted to the Physics Laboratory of the 
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company (Alais, Froges, etc.) at Chambery, 
using the Debye-Scherrer method, revealed 
the same structure diagram as_ boehmite 
of orthorhombic crystalline form. Refere- 
ence is made to some investigations by 
Belestki (Legkie Met., 1936, Feb.) and R. 
Michaud (Bull. Soc. franc. Phys., 1943. 
May) on the changes in crystal structure of 
alumina under varying temperature and 
other conditions, and the relation of these 
to adsorption capacity. 





Future of the German Coal-Oil Industry 


T is now expected that in three or four 
Rventhe time the synthetic fatty acid 
works at Witten will again receive paraffin- 
ous raw material (‘‘ Gnatsch’’) from syn- 
thetic coal-oil plants. Two of the latter, 
those of Gewerkschaft Viktor and Krupp- 
Treibstoffwerk, both situated in the Ruhr, 
received permission to resume operations 
about twelve months ago, but difficulties ob- 
structing repairs have prevented these two 
plants restarting operations at an earlier 
date. 


Use of Hydrogenation Plant 


Meanwhile a scheme has been presented 
to the Military Government providing for 
the use of the hydrogenation plant of Gel- 
senberg Benzin A.G. at Gelsenkirchen for 
the hydrogenation of imported oil refinery 
cracking residues. For every five tons of 
bituminous coal which would otherwise be 
required for this plant 1.27 tons of coal and 
1.15 tons of residues obtained in the course 
of cracking operations by foreign oil re- 
fineries would be used, with a 40 per cent 
saving of the foreign currency needed to 
import an equivalent amount of petrol. It 
is claimed that after war damage repairs, 
scheduled to take about six months pro- 
vided the necessary construction materials 
can be obtained, a monthly output of 11,000 
tons of motor spirit, 1,100 tons of fuel gas, 
and 1,100 tons of hydrocarbons for the pro- 
duction of synthetic rubber, as well as sul- 
phur and sulphuric acid could be procured. 

The raw material intake would include 
13,800 tons oil residues, 2,500 tong of coke 
(for hydrogen production), 10,000 tons of 
coal (of an inferior type) and 6,200,000 cubic 
metres of hydrogen (to be supplied by the 
Chemical Works at Huels through an exist- 
ing pipeline). The methane gases obtained 
as a by-product of the hydrogenation pro 
cess would be disposed of to the Huels works 
for the manufacture of buna and solvents. 

An earlier plan provided for the resump- 
tion of hydrogenation at the plant of Rhein- 
ische Braunkohlenkraftstoff-A.G, at Wessel- 
ing, but this has been abandoned in favour 
of an alternative scheme to use the plant 
for the synthesis of ammonia. While part 
of the Weseling plant is even now being 


used fcr the production of methanol (at a 
monthly output rate of 1500 tons), other 
parts of the works could, it is claimed, be 
converted to the ammonia synthesis without 
great difficulty or expense. A monthly pro- 
duction of 3000 tons of nitrogen is aimed at, 
which could be shipped to the works at 
Hoechst for processing into compound ferti- 
liser. For this output 7500 tons of lignite 
briquettes and 7000 kW would be required. 

Substantial progress has recently been re- 
ported by the artificial fibre indusiry. The 
J.P. Bemberg A.G. has received permission 
to resume operations in part of the rayon 
plant at Wuppertal-Oberbarmen. The works 
of Spinnfaser A.G., Kassel-Betterhausen, 
have been repaired, so that a daily produc- 
tion of approximately 50 tons a day could 
be procured if the necessary coal and raw 
materials can be obtained; the pre-war 
capacity exceeded 100 tons daily. Rhein- 
ische Zellwolle A.G., Siegburg, also reports 
considerable progress in clearance and re- 
pair work, with the result that the plant 
could now resume production on half the 
pre-war scale. It is hoped that the latest 
negotiations with the Scandinavian coun- 
tries will permit the resumption of cellulose 
imports, 





More Mexican Plastics 


With the value of output increasing from 
approximately $300,000 in the first half of 
the year to $500,000 in the second half, and 
with plants working at capacity by the end 
of the year, indications are that the Mexican 
plastics industry, with firm prices prevailing 
and a steady demand, experienced a success- 
ful year in 1946. Although almost all of the 
country’s plants are small, the advances 
made are impressive, especially since the in- 
dustry in general did not begin production 
operations until 1944-45. 

In the remainder of 1947, Mexican plastics 
manufacturers hope to more than double the 
1946 totals and achieve a $1,000,000 or more 
output for the year. However, as lower 
prices are expected, a tentative value of only 
$1,200,000 has been estimated for the 1947 
production. 
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SWEDISH IMPORTS : LICENCE-FREE GOODS 


CCORDING to the Board of Trade 

Journal. which gives details of the new 
system of import licensing in Sweden, the 
following are included in a ‘‘ Free List ”’ of 
goods not requiring Import Licences, 

Mineral and fossil products: asbestos, 
bauxite, cryolite, even artificial: manga- 
nese, gypsum, mica, emery, ores even in 
bricks. Peat briquettes, other fuel not 
separately mentioned; peat dust and peat 
turf litter, carbolic acid and cresol, lubri- 
cating oils, also transformer oil. 

Chemica] products and pharmaceutical! 
goods; colours and varnishes, ‘perfumery 
products; soap, candles and other products 
of oil, fat or wax; glue, gum and gelatine; 
explosives; fertilisers: benzoic acid and 
salicylic acid, glycerine, potassium and 
sodium xanthogenates, lead oxide, potas- 


sium chloride, calcium chloride; oxides, 
hvdrates, fluorides, chlorides, chlorates, 
bromides, iodides, sulphates, sulphites, 


hvposulphites, nitrates, carbonates, borates, 
perborates, chromates, molybdates, per- 
manganates, formates, tartrates,  ben- 
zoates and carbides of metals or ammo- 
nium, not classified under any other num- 
ber; other kinds than those under Statisti- 
cal Nos, 493: 1 to 500 and 502 to 512. 
Wood spirit (methanol), phthalic acid 
esters not separately mentioned; aceto- 
phenolisatine, anevrin hydrochloride, suc- 
cinic acid, diethylamine, diethylamino- 
ethanol, diethyline, diethylsulphate,  di- 
phenolisatine, dihydrocholic acid, dichlor- 
hydrine, dimethylamine  dimethylaniline, 
dimethylsulphate, ergosterine, ethylene di- 


amine, ethylene chlorhydrine, phenyl hy- 
drazine, glutaminic acid hydrochloride, 


histidine, calcium lactate, calcium rhodan 
‘ide, capronie acid, quinoline, chlordiritro- 
benzol, lactoflavine, lithium citrate, man 
delic acid, metacresotinic acid, methylacet 
amide, monomethylamine, sodium, amidide, 
sodium anhydromethylene  disphosphate, 
sodium glutaminate, sodium orthoiodohip- 
purate, sodium salicylate, nicotinie acid, 
nicotinic acid amide, orthoxyquinoline, 
paramethoxybenzaldehyde, para-oxybenzoic 


acid methyl ester, para-oxybenzoic acid 
ethy! ester, para-oxybeuzoic acid  propyi 
ester, para-toluol-sulphonic acid methy] 


ester, para-toluol-sulphonic acid ethyl ester 
and sulphosalicylic acid, 

Chemical preparations, not separately 
mentioned, except butyl alcohol and vita- 
min-A oils. 

Tanning extracts, colours, varnishes, etc. 
Lampblack and similar black colouring sub- 
stances, not separately mentioned. Red 
lead. 

Soap, candles, ete., machine- and cart- 
grease; lubricating oil, of a mixture of fat 
oil and mineral oil. Other greases, not 


separately mentioned, in which oil or fat are 
used, 

Explosives, fireworks and matches; per- 
cussion caps. 


Machines, apparatus, and implements, 
not electric. 
Boilers, heaters, not separately men- 


tioned, also containers and cookers, with 
machine regulators, all items if made mainly 
of malleable iron; also manufactures of 
rolled iron sheet for boilers. Furnaces for 
steam-boilers and gas works; also grates for 
such apparatus. Economisers and parts 
thereof. Condensors. Ovens for industriai 
purposes, also forges and bellows. Rvlling 
mills for the metal industries, steam, pneu- 
matic and spring hammers, riveting and 
wire-drawing machines, nail, horseshoe and 
forging machines; punching, cutting, curv- 
ing and straightening machines, pressing 
machines including presses, not separately 
mentioned; also sheet-metal-workers, cop- 
per-smiths and tin-smiths machines, not 
mentioned above. Shears for flat or pro- 
filed iron, also machines for punching, curv- 
ing and straightening, each weighing more 
than 8000 kilog.; also pressing machines 
and metal-working presses, weighing more 
than 30,000 kilog. each, 

Instrumenis, except musical instruments, 
and weighing machines. Thermometers, 
water-meters, manometers and vacuum 
meters and parts thereof; gas meters 
weighing «t most 100 kilog. each; electri- 
city meters and other electrical measuring 
instruments and parts thereof, 

Phenol-formaldehyde synthetic resins and 
other artificia] resins for pressing, capable 
of hardening or hardened, also manufactures 
thereof, not separately mentioned; even 
containing paper, textile materials, etc. 

It has been ascertained that import 
licences will be issued immediately for cer- 
tain essential goods, e.g., the more impor- 
tant raw materials, semi-manufactured and 
finished goods, such as important chemicals, 
textiles, machines, ete. 





Our attention has been drawn to the fact 
that imports of chemicals from America have 
to be supported by the necessary import 
licence issued by the Board of Trade, and 
that these licences are issued only after com. 
plete investigation and support of the case 
for importation given. 





The Minister of Food has announced an 
agreement with the Scotch Whisky Associa- 
tion by which permission will be given to 
the distillers to buy 50,000 tons of barley 
out of the 1946 crop and, subject to harvest, 
a further 75,000 tons in the autumn out of 
the 1947 crop. In return, the Association 


has agreed to raise to 75 per cent the pro- 
portion of its current releases for export 
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A CHEMIST’S 











Poisons: Their Chemica] Identification and 
Emergency Treatment. Vincent J. 
Brookes and Hubert N. Alyea. D. van 
Nostrand Co., Inc. Macmillan and Co., 
Lid. pp.xiv + 209. 16s. 6d. 

This book reached England about the same 
time as the report of a lecture on industrial 
hygiene and safety, by the recipient of the 
1946 Pittsburgh Award of the American 
Chemical Society. In this address Dr. Yant 
stated : there is some indication that 
the chemical profession is becoming aware 
of a need for safety, perhaps by “the in- 
clusion of these subjects in texts or lectures. 
I would go even further and recommend a 
course of “instruction in safety and chemical 
toxicology as a requirement for graduation.”’ 
At first sight it appeared that the book by 
Brookes and Alyea would offer the necessary 
instruction, but this is hardly the case. 

In fairness to the curiously-met authors, 
a police sergeant and an assistant professor 
of chemistry, it should be explained that the 
primary purpose of the book is to assist the 
police officer in recognising the symptoms of 
poisoning. The authors have had an ex- 
tremely difficult job, and it may be that 
in this primary purpose they have been 
largely successful. However, it is to be 
feared that the average police sérgeant, even 
if trained in the techniques de scribed in the 
book, would have a very “‘ hit-or-miss "’ 
success in rendering first aid after applying 
the chemical tests ‘described. 

It is undoubtedly true that recognition of 
the existence and the precise nature of 
poisoning is more in the line of the man 
with a medical training. Detailed analysis 
of poisons may be the job of the specialist 
analytical chemist, but this aspect of the 
problem is not meant, and is not considered 
by the authors, to be within the abilities of 
the police officer. Therefore it is noteworthy 
that in almost every case one reads that 
the first instruction for treatment is ‘‘ sum- 
mon a physician.’’ The first instruction for 
recognition of the poison, almost as implicitly 
stated, is to ascertain the source of the 
poison and to read the label on the con- 
tainer. The reviewer feels that for the 
amateur these two instructions would suffice, 
and the elaborate reagent kit, containing 
seventy-three reagents, which the officer pre- 
sumably carries round with him, would seem 
less reliable, even after the officer has 
received ‘‘ expert instruction for several 
weeks by a trained toxicologist or chemist.’ 


G 


BOOKSHELF 





To write chemistry for non-chemists is 
most difficult, and Professor Alyea has ob- 
viously met the normal problems and in 
some instances has failed to surmount them. 
If, (p. 14) it is necessary to give the reader 
a list of symbols for the commoner chemical 
elements and the information that ‘‘ atoms 
unite to form compounds,’’ and (p. 15) that 
‘‘ carbonic acid (H.CO,) forms the fizz in 
soda water,’’ it is likely that the same hypo- 
thetical reader will be left cold by the 
statements (p. 37) that nitric acid “‘ is pre- 
pared industrially by the catalytic wakes 
of ammonia” or (p. 38) that oxalic acid 
crystals ‘‘ are so stable that they are used 
as an oxidation-reduction standard in ana- 
lytical chemistry.”’ One speculates also 
about the reasons for including in the 
glossary the terms ‘‘ characteristic,’’ ** con- 
tracted,’’ ‘* deceased,’’ ‘* flexible,’’ ‘* inflam- 
mable,’’ ‘‘ perspiration,’’ ‘* solid,’ ‘* vari- 
able,’’ to choose almost at random. 

The book is not, however, by any means 
without value. It offers, excellently tabu- 
lated, a list of poisons and their antidotes, 
about which the average worker in a 
chemica] laboratory is unfortunately usually 
rather vague. There is also a good section 
on industrial hazards, their toxic concentra- 
tion, and the treatment for poisoning by such 
substances. The chapter on food, plant, 
snake and spider poisoning is not parti- 
cularly applicable to this country, but 
there is also a useful section on special 
treatments, in particular artificial respira- 
tion and treatment for shock. 

Any laboratory which has not yet 
equipped itself with a simple reference book 
on poisons and their treatment could do 
worse than to place this book in a readily 
accessible location, always provided that it 
expects its occupants not to form themselves 
into a corps of private investigators but to 
use the book wisely in emergency and to 
study it occasionally in tranquillity. 

Crci, L. WILson. 





Aluminium Scrap Imports 


The Minister of Supply announces that, 
with the agreement of the President of the 
Board of Trade, imports of aluminium 
scrap and aluminium alloy scrap will now 
be allowed. Imports will be subject to 
individual licencing and applications should 
be submitted in the usual manner to the 
Import Licensing Department, Board of 
Trade, 189 Regent Street, London, W.1. 
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Parliamentary Topics 


HE allocation of urea and butyl alcohol 

was the subject of some discussion in the 
House of Commons between the President 
of the Board of Trade and Mr. Wilkes, who 
asked why the Board of Trade refused to dis- 
close to industrialists the basis of the present 
allocation; why British Resin Products, Litd., 
was receiving greater quantities than 
development area projects such as British 
Paints, Ltd., and, as greater quantities of 
urea had been produced than anticipated, 
whether this increased production had been 
allocated to firms within the development 
areas. 

Sir Stafford Cripps explained that when a 
shortage of urea and butyl alcohol developed 
early in 1946 monthly allocations to con- 
sumers were stabilised at the quantities they 
were then receiving. This basis of allocation 
was known to synthetic resin manufacturers 
generally. ‘There was a small increase in 
urea production in the second half of 1946 
but it was insufficient to offset the drain on 
stocks. Allocations remained constant until 
early in 1947 when, owing to the exhaustion 
of stocks, all consumers suffered a pro rata 
reduction except for firms taking only small 
quantities, 

Mr. Wilkes submitted that this firm, out- 
side the development areas, was not, so far 
as was known, @ firm which used these sub- 
stances in prewar days; and, according to 
information, they apparently now received 
a larger allocation than any firm within the 
development areas who had recently started 
up. 

Reiterating that stabilisation took place in 
1946, Sir Stafford said British Paints, Ltd., 
had not suffered any reduction because it was 
a small firm, 

Mr. Wilkes further asked the President 
whether, in view of the fact that the price 
of home produced urea was £31 per ton as 
compared with £76 per ton for imported 
German urea, he would create, as previously 
done in the case of phenol, a urea pool of 
both imported and home produced urea at a 
uniform price level to spread the cost; and 
whether he was aware that in default of such 
a pool new development area projects would 
be placed at a disadvantage in competing 
with prewar users outside the development 
areas who, on the basis of their prewar urea 
consumption, received much larger allocations 
of home produced urea at the lower price. 

Sir Stafford: A small consignment of urea 
has arrived from Germany after protracted 
negotiations. There is at present no cer- 
tainty as to continuing supplies but, if the 
position improves in this respect, I will cer- 
tainly consider whether some _ pooling 
arrangement could be reached. 

Mr. Wilkes asked the Minister to bear in 
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mind that firms within the development areas 
had to refuse allocations of this German ex- 
ported urea because it was not at competitive 
prices; and Sir Stafford replied that it was 
expensive compared with others, but with the 
shortage of urea they were trying to get 
everything they could. 


Sulphate of Ammonia 


Supply and distribution of sulphate of 
ammonia are planned for the 12 months, July 
to June. For the period July 1, 1946, to 
June 30, 1947, exports under International 
Emergency Food Council allocation should be 
about 266,000 tons. Shipment of 194,000 
tons has already been made and the balance 
will depend upon availability.—President «| 
the Board of Trade. 





NEXT WEEK’S EVENTS 


MONDAY, APRIL 28 

The Chemical Society. (Newcastle and 
Durham Section). Chemistry Lecture 
Theatre, King’s College, Newcastle-upon. 
Tyne, 5 p.m. Meeting for the reading of 
original papers. 
TUESDAY, APRIL 29 

Society of Instrument Technology. 
National Physical Laboratory, Teddington. 
7 p.m. Mr. J. A. Hall: ‘‘ Molten Metal 
Temperature Measurement.”’ 
WEDNESDAY, APRIL 30 

The Institute of Welding. Great George 
Street, Westminster, London, 8.W.1, 6 p.m. 
Dr. Maurice Cook and Dr. Edwin Davis: 
‘The Welding of Copper and the Copper- 
Rich Alloys.’’ 


THURSDAY, MAY 1 

The Chemical Society (London Section). 
Burlington House, Piccadilly, London, W.1, 
7.30 p.m. Mr. C. W. Scaife: ‘‘ Nitration of 
Olefins,’’ Mr. A. Lambert: ‘‘ Reactions of 
the Nitro-paraffins,’ Mr. R. L. Heath: 
‘* Addition Reactions of Nitro-olefins,’’ and 
Mr. G. D. Buckley: ‘‘ Formation and Re- 
duction of 2. and 3-nitro-alkyl Cyanides.”’ 

International Society of Leather Trades 
Chemists (British Section, Northampton 
Group). College of Technology, St. George's 
Avenue, Northampton, 2.30 p.m. Dr. J. A. 
Lovern: ** Fish Oils.”’ 
FRIDAY, MAY 2 

Society of Public Analysts and other 
Analytica] Chemists. (Physical Methods 
Group). Chemistry Lecture Theatre, King’s 
College, Newcastle-upon-Tyne, 6 p.m. Dr. 
C. KE. Ransley: ‘‘ Gas Analysis at Low 
Pressures,’ Mr. J. H. D. Hooper: ‘** The 
Analysis of Hydrocarbon Gases by Low 
Temperature Distillation,’’ and Mr. W. J. 
Gooderham: ‘‘A New Apparatus for Gas 
Analysis by the Soap Film Method.’’ 
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Overreas Tlws Srems 


Oil Search in Australia.—The Australian 
Government, in conjunction with Zine Cor- 
poration and Field Oil Corporation of Los 
Angeles, have begun a search for oil in the 
Kimberley area. 


Chemicals on Brazil’s Control List —Among 
the chemical materials still in short supply 
in Brazil are caustic soda, potash, rosin, and 
Chilean nitrate and these commodities, as a 
result, are among the 20 items still remain- 
ing on the control list of Brazil's Federal 
Foreign Trade Council, 


Rise in Malayan Rubber Exports.—There 
was an increase of nearly 22,000 tons in 
rubber exports from Malaya during March, 
by comparison with February, the figures 
being 91,367 tons as against 69,577. Destina- 
tions were as follow: United States 34,524 
tons: United Kingdom 16,140; Canada 8462; 


Argentina 7376; Hongkong 4931; France 
2QOQ ‘ - QIK ‘ aoe > 
3898; Soviet 38750; South Africa 1654; 


Australia 1519: Czechoslovakia 1352; Sw eden 


1363. 


New Sulphuric Acid Plant in Mexico.—In 
January of this year a new sulphuric acid 
plant, with a daily capacity of 50 metric tons, 
began operations in San Luis Potosi, 
Mexico. The plant’s entire output is des- 
tined for the local fertiliser factory, Guanos 
y Fertilizantes, $8.A. The contact process is 
employed by the plant in manufacturing the 
sulphuric acid. Eventually it is hoped that 
waste sinter plant gases will become the raw 
material source. 


Ten Killed in Fireworks Factory.—Ten 
workmen were killed and several others re- 
ported trapped in a fireworks factory explo- 
sion at Clinton, Missouri, on April 2. 
Twenty-five persons were in the building at 
the time of the explosion, which was followed 
by a fire. The bodies recovered were so 
badly burned that they could not be identi- 
fied. Police officers said that the holocaust 
created such intense heat that it was im- 
possible to get within 100 yards of the 
building. 


Argentina Sets Calcium Carbide Quotas.— 
The 1947 import quota in Argentina for cal- 
cium carbide has been fixed at 11,000,009 
kilograms by the Argentine Department of 
Industry and Commerce. The quota thus 
established will be apportioned among the 
usual importers of this product. In order 
to obtain an import permit, the importer 
must present a certificate, issued by the 
General Bureau of Military Manufactures, 
showing that he has already acquired his 
proportional share of the domestic produc- 
tion of calcium carbide. 


Argentine Coal and Iron.—Good quality 
coal in substantial quantities has been ob- 
tained from the mine at Rio Turbio in the 
territory of Santa Cruz, where there is 
stated to be a coal seam estimated to be 
capable of yielding 100 million tons, accord- 
ing to an Argentine Government announce- 
met. The Government expects the deposits 
of iron in the provinces of Jujuy and Salta 
will produce about 100 million tons of iron 
ore. 


Record Bauxite Output in U.S.—Domestic 
production of a third of a million tons of 
crude bauxite in the third quarter of 1946 
was the greatest in the United States since 
the end of 1944 and exceeded that of any 
quarter prior to 1942. Output, partly esti- 
mated, was 341,079 long tons (289,917 tons 
dried equivalent) in the third quarter, a 
gain ef 13 per cent over the 303,163 tons 
(257,689 tons dried equivalent) produced in 
the second quarter. 


Austrian Hermann-Goering Works Busy.— 
Three blast furnaces have in. recent months 
been in operation in the Hermann-Goering 
works, Linz, Austria, producing an aggre- 
gate of about 500,000 tons of pig iron, Large 
export orders are reported to have been re- 
ceived for a variety of products, but delivery 
depends on an improvement in the coal 
situation. It is assumed, however, that these 
works will in future play an important part 
in the country’s economy. 


Czech Iron and Steel Output.—Czechoslo- 
vakia produced last year 961,000 metric tons 
of pig iron and 1,668,000 tons of crude steel, 
as compared with 1,674,000 tons and 2,318,000 
tons respectively in 1937. The target figures 
for the current year have been set at 
1,240,000 and 2,200,000 tons, necessitating an 
increase in output of about 40 per cent and 
32 per cent respectively. Transport diffi- 
culties are mainly blamed for the slow re- 
covery of this important sector of the 
country’s heavy industry. 


Monsanto Chemical to Get Betatron.— 
Shipment of the first 100,000,000-electron- 
volt betatron to be built on a commercial 
basis is now underway, according to the 
General Electric Company (U.S.A.). The 
machine is being built by G.E.’s General En- 
gineering and Consulting Laboratory, under 
the engineering supervision of Dr. G. W. 
Dunlap, for the Clinton Laboratories, opera- 
ted at Oak Ridge, Tenn., by the Monsanto 
Chemical Company for the Atomic Energy 
Commission. G.E. is also building a similar 
betatron for the University of Chicago, where 
it will be used for nuclear research. 
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Personal 


Mr. E. BAsIL GREEN has been appointed 
joint managing director of Doulton & Co., 
Ltd. 

Mr. B. J. Davis and Mr. C. H. AIKMAN 
Danks have joined the board of Aikman 
(London), Ltd. 


Mr. G. H. LatTHAM is the new president 
of the British Iron and Steel Research 
Association, having succeeded Sir James 
Lithgow. 

Mr. JOHN MACASKILL, formerly secretary 
of Fabon, the Government organisation con- 
cerned with fats and glues, and now with 
British Glues and Chemicals, Ltd., has 
been appointed a director of the latter com- 
pany. 

Dr. J. G. Kinc, Director of the Gas 
Research Board, accompanied by Mrs. King, 
leaves for America in the Mauretania to-day 
and will be away for some two months, 
visiting the main technical bedies connected 
with the gas industry in the United States. 

Mr. W. A. RuNpDLE, of A. Gallenkamp & 
Co., Ltd., was at the recent annual meeting 
of the British Laboratory Ware Associa- 
tion, Ltd., elected chairman for the ensuing 
vear upon the retirement of Mr, NORMAN 
TREPTE, of W. and J. George & Becker, 
Ltd., who had held office for the past three 
vears, 

Dr. HAROLD HOLLINGS, controller of re- 
search with the Gas, Light and Coke Co., 
has been appointed chairman of the council 
of the Gas Research Board, in succession to 
Dr. E. V. Evans, who has resigned. Vis 
count Falmouth has been re-elected presi- 
dent. 


Mr. G. G. BARNES has been appointed by 
the Minister of Food to be a Government 
director of the British Sugar Corporation, 
filling the vacancy caused by the death of Sir 
Louis Kershaw. Mr. Barnes, who recently 
retired from the Ministry of Food, was 
secretary of the Sugar Commission before 
the war and assistant secretary in the Sugar 
Division of the Ministry of Food from the 
outbreak of war until his retirement. 

Dr, JAMES IRVIN HOFFMAN, of the U.S. 
National Bureau of Standards, an outstand 
ing analytical chemist well known for his 
work on the chemistry of the rarer elements 
and the chemical analysis of iron, steel, 
and various minerals such as_ phosphate 
rock, bauxite, and fluorspar, has heen 
awarded the 1946 Hillebrand prize for 
significant contributions to chemical science 
by the Chemical Society of Washington. 
D.C. The Hillebrand prize, which is 
awarded annually, was established in 1925 
in honour of William Francis Hillebrand. 
chief chemist of the National Bureau of 
Standards from 1908 to 1925. Dr. Hoffman’s 
specific achievements were listed as the 
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determination of the atomic weights of 
aluminium and gallium, the development of 
a hydrochloric acid extraction process for 
the production of alumina from clay, and 


Dr. J. I. 
Hoffman 


the development of an ether extraction pro- 
cess for the purification of uranium oxide, 
by which was removed the greater part 
of the difficulties encountered by the Man- 
hattan District in securing pure materials 
for the production of the uranium metal. 





Obituary 


SENOk SIMON IRTURBI PATINO, Bolivian 
multi-millionaire, and known as “‘ tin king,”’ 
has died in Buenos Aires at the age of 87. 
He was president of Consolidated Tin Smel- 
ters, Ltd., General Tin Investments, Ltd., 
and Patino Mines and Enterprises Consoli- 
dated. 

Dk. JOHN DOWNIE FALCONER, geologist 
and geographer, who died on April 16, aged 
70, went out to Northern Nigeria in his 
younger days as principal of the Mineral 
Survey and from 1918 until 1927 was Direc. 
tor of Geological Survey for Nigeria. From 
1928 to 1934 he was geologist to the Uragua- 
yan republic. Of many books and papers, 
his most important were those based on his 
specialised knowledge of the Nigerian tin- 
fields. 

Mr. JOHN FLOYD BOTTOMLEY, senior life 
director of J. C. Bottomley & Emerson, 
Ltd., Brookfoot Works, Brighouse, Yorks., 
manufacturers of paints, fertilisers, and 
aniline dyestuffs, died at his home on April 
12, aged 79. Mr. Bottomley was the son of 
John Carr Bottomley, who founded the 
business of J. C. Bottomley, drysalter, in 
1857. He spent 10 years in wool spinning 
at Dewsbury before entering the chemical 
trade on the death of his father in 1898. 
Mr. Emerson joined him in 1919 and the 
limited company under its present title was 
formed. 
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Home llews Flems 


Trade Mission in Moscow.—A _ British 
trade mission, led by the Secretary for 
Overseas Trade, Mr. Harold Wilson, has 
arrived in Moscow. 





Lack of Fertiliser Chemicals.—Chemicals 
urgently required for fertiliser manufactur- 
ing purposes are now so scarce that manu- 
facturers are experiencing the greatest diffi- 
culty in continuing production. According 
to Central Farmers, Ltd., no potash has been 
available to fertiliser compounders for several 
weeks, while prospects for sulphate of 
ammonia are also poor. Instead of improve- 
ment in the position there has been a steady 
deterioration, states Mr. Archibald Dryburgh, 
chairman of this company. 


Scottish D.S.I.R.—A Scottish section of 
the Department of Scientific and Industrial 
Research is to be established in Edinburgh, 
and it is hoped to have the station operating 
by July under the control of a senior re- 
search scientist. The scope or terms of refer- 
ence of the new section have not yet been 
indicated. There are at present some few 
units of D.S.I.R. operating on specialised 
subjects in Scotland—for instance, fish and 
agricultural machinery—but no _ central 
reference section has hitherto existed. 


Electricity Charges Illegal?—The Engin- 
eering Industries Association, representing 
3000 British firms, recently protested to the 
Electricity Commissioners because several of 
its members were charged full tariff rates 
for electricity during February when, owing 
to the fuel shut-down, no current was sup- 
plied for three weeks. The Fuel Minister 
has twice stated in the House of Commons 
that reduction in charges could not be made. 
Legal opinion sought by the E.I.A. suggests 
that the case for exacting the full charge 
could not be substantiated at law. 


Trade With Belgo-Luxembourg Union.— 
Trade discussions in Brussels between an 
official United Kingdom delegation repre- 
senting the Board of Trade and the Treasury 
and representatives of the Belgian and 
Luxembourg governments have been con- 
cluded. The discussions have led to agree- 
ment over a wide range of matters affecting 
the trade between the United Kingdom and 
the Belgo-Luxembourg Economic Union. The 
delegations agreed on measures to facilitate 
substantial exports to the United Kingdom 
from Belgium and Luxembourg of a wide 
range of goods, including steel and steel pro- 
ducts and other metals, consumer goods, 
and horticultural produce. 


Heligoland ‘‘ Blown Up.’’—Seven thous- 
and tons of explosives were buried on the 
island of Heligoland and were detonated by 
radio and electric cable from vessels nine 
miles out to sea in order to destroy this 
former German fortress. 


Imperial Institute Report.—The wide field 
covered is reflected in the Imperial 
Institute’s annual report (1946) just pub- 
lished. Chiefly interesting are the reports 
of the analyses and trials which the scienti- 
fic departments have carried out on rubber, 
mineral resources and plant and anima! 
products in the quest of new sources of essen- 
tial materials. 


I.C.I, Veterans.—Dr. J. W. McDavid 
(chairman of the explosives division of 
Imperial Chemical Industries, Ltd.)  pre- 
sented long service awards to 20 officials 
and employees at the company’s explosives 
factory at Haswell. Recipients with the 
longest service were Mr. W. R. Moore, now 
manager of the satellite factory (35 years) 
and Mr. S. Berry, chief clerk (23 years). 


World Trade Organisation.—After pre- 
liminary delays, the preparatory committee 
of the World Trade Organisation meeting in 
Geneva was expected this week to open 
tariff negotiations. Following reports by 
the various delegations as to which countries 
are ready for the first stage, submission of 
requests for concessions, and which are ready 
for the second stage, statement of con- 
cessions offered, bilateral meetings will be 
arranged. More important will be the talks 
between the major powers, expected to begin 
before the end of this week. 


F.B.I. and Economic Outlook.—A joint 
statement issued by the Federation of 
British Industries and the Board of Trade 
on April 17 says: *‘ An interview took place 
yesterday between Sir Stafford Cripps and 
representatives of the Federation of British 
Industries, when the interim statement 
recently issued by the federation dealing 
with the economic outlook [THE CHEMICAL 
Acs, April 5, p.403] was fully discussed. 
Sir Stafford indicated that many of the 
recommendations made had been adopted, 
and gave some preliminary indication of the 
Government’s intentions with regard to the 
formation of the new industrial planning 
board through which it is hoped to seek the 
views of industry in the formative stages of 
the work of the Chief Planner, Further 
discussions on -this will be arranged 
shortly.’’ 
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Commercial Intelligence 


The following are taken from printed reports, but we 
cannot be responsible for errors that may occur. 


Winding-Up Petition 


TANNIN & CHEMICAL TRADE, LTD. 
(W.U.P., 26/4/47.) <A _ petition for the 
winding-up of this company by the High 
Court of Justice was on April 3 presented 
by Watford Chemical Co., Ltd., 17 Half 
Moon Street, London, W.1, chemical manu- 
facturers, and was to be heard at the Royal 
Courts of Justice, London, on April 21. 





Company News 


A total profit of £430,437 (£454,807) for 
the year to March 31 is announced by 
Bryant and May, Ltd. 

The usual interim dividend of 7} per cent 
has been declared by Murex, Ltd., in respect 
of the year to June 30, 1947. 

A profit of £153,370 (£106,070) for 1946 
is reported by Manganese Bronze and Brass 
Co., Ltd., and a final dividend of 223 per 
cent (174) is payable. 

A net profit of $29,681,352 for 1946 was 
made by the International Nickel Co. of 
Canada, Lid., equal to $1.90 a share on the 
company’s common stock. 

Aluminium Company of America in 1946 
had a net profit of nearly $24 million, accord- 
ing to the company’s’ annual report, 
equivalent to $3.70 a share of common stock, 
compared with 2.85 a share for 1945. 

Aluminium Company of Canada, Lid., and 
subsidiaries, for the year ending December 
31, 1946, reported a consolidated net profit of 
$11,581,237, or $7.30 a share, after pre- 
ferred dividends. 

The American Cyanamid Company and 
subsidiaries had a net profit of $8,692,881, 
equal to $3.55 a common share, which com- 
pares with $6,213,054, or $2.34 a share, in 
the preceding year. 

The Standard Chemical Company, Limited, 
has declared a dividend of 10 cents a share 
on the common stock, payable June 1, to 
record April 30. This is the first dividend on 


the common since a five-for-one split in mid- 
1945. 


Steady increase in output and _ highly 
satisfactory results for all works of the 
group were referred to by the chairman, 
Sir Ronald W. Matthews, at the annual 
meeting of General Refractories, Ltd. 
Among the year’s important projects which 
he described was the completion of a new 
plant at the works of the group’s sub- 
sidiary, Henry Foster and Co.. Ltd., for 
production of carbon blacks for the blast 
furnace industry—a new development in this 
country, he said. [See also Tue CHemicar 
Acs, April 12, p.450]. 
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New Companies Registered 


H. W. Kay & Co., Ltd. (432,328).— 
Private company. Capital £10,000 in £1 
shares. Manufacturers of chemicals, fine 
chemicals and chemical products, etc. Direc- 
tors: H. and A. Kay. Registered office: 1-3 
New Street, Manchester, 10. 


Danco Export and Import Ltd. (432,835). 
—Private company. Capital £1,000 in £1 


shares. Manufacturers etc., of chemicals, 
colourings, etc. Subscribers: W. Lindsay, 
F.. King. Registered office: 438, Church 


Road, Hove. 


Vistula Export and Import Co., Lid. 
(432,805).—Private company. Capital £500 
in £1 shares. Oil and chemical brokers, 
merchants and factors, waste oil dealers, etc. 
Subscribers: N. Wood and P. Wood. Regis- 
tered office: 45, Cromwell Road, London, 
S.W.7. 


Irish Mouldex, Ltd. (11,845) .—Private 
company. Capital £250,000 in £1 shares. 
Manufacturers, refiners and reclaimers of 
rubber, plastics, etc. Directors: J. Stafford, 
jnr., Cromwells Fort, Wexford, Eire, W. 


Stafford, J. Lewis, M.P.; 8S. Lewis, J. 
Harvey. 

Northern Glass and Instruments Lid. 
(432,354).—Private company. Capital £5000 


in £1 shares. Manufacturers of chemicals, 
gases, glassware and laboratory rcquisites, 
etc. Directors: G. Adamson, H. Curry, Vv. 
Joram, W. Stoker, J. Brown Registered 
office: 25 John Street, Sunderland. 


Birmingham Pelleting Co., Lid, (482,297). 
—Private company. Capital £3000 in £1 
shares. Manufacturers of compounds for the 
plastic, erinoid, bakelite and allied traders 
and for pharmaceutical and chemical pur- 
poses, etc. Directors: L. Ballard, J. Gray. 
Registered office: 51 Bell Street, Tipton. 


International Minerals and Chemicals, Ltd. 
(432,339).—Private company. Capital £5000 
in £1 shares. To act as agents in Great 
Britain or elsewhere and to carry on business 
of warehousemen, ship brokers, manufac- 
turers of ores, metals, minerals, chemicals 
and chemical products, fertilisers and fer- 
tilising products, vegetable products, etc. 
Directors: L. Ware, R. Risch, B. Voss, 
O.B.E. Registered office: Fenwick Build- 
ings, 292 High Holborn, London, W.C.1. 





Chemical and Allied Stocks 
and Shares 


USINESS in stock markets has centred 
on industrial shares, though buying was 
selective and based mainly on calculations of 
the extent to which some companies seem 
likely to benefit from the abolition of E.P.T. 





Ce a fe — 
































26 APRIL 1947 THE CHEMICAL AGE 





THE KENT RS/C METER 


Being of the shunt type, the Kent RS/C steam 
meter is simple in itself, and simple to install. 
It can be put in the run of the main, or ina 
shunt by-pass across an orifice in a large 
main. A particular feature is its suitability for 
checking steam consumption of individual 
departments or machines. Slow pulsations 
amounting to as much as 90 per cent. of the 
range, do not affect the accuracy ot 
integration. 


The meter is suitable also for air. 
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British Funds, after easing, firmed up, and, 
generally, prices in most sections have tended 
to move higher with buyers predominating, 
although best prices were not held. 


Awaiting the full results, Imperial 
Chemical moved up to 48s. 14d., at which the 
vield on the increased 10 per cent payment 
works out at 44 per cent. Market calcula- 
tions as to E.P.T. abolition benefits ‘drew 
renewed attention to Turner & Newall, 
which rose afresh to 91s. British Oxygen 
were 101s. 104d.; British Aluminium 47s. 9d. ; 
Borax Consolidated 60s., and United 
Molasses 57s. 103d. Lever and Unilever im- 
proved to 53s. 6d., and Goodlass Wall were 
34s. 6d. Elsewhere W. J. Bush, which re- 
mained firmly held, were 93s. 9d. B. Laporte 
were also quoted at this level; and Fisons 
changed hands around 6ls. 9d. Glaxo 
Laboratories were £214; and, on E.P.T. 
abolition benefits, British Drug Houses have 
advanced to 67s. 6d., while Beechams deferred 
showed strength at 29s. 6d., and Aspro 
ordinary also moved up to 50s. 6d. Amalga- 
mated Metal rose to 21s. 74d. in response to 
hopes that the London metal markets may 
re-open this year. Imperial Smelting were 
20s. 6d.. and in other directions, Allied Iron- 
founders moved up to 65s. Iron and steel 
shares were favoured in view of their attrac- 
tive yields and the benefits the companies 
may in many cases derive from the abolli- 
tion of E.P.T. Guest Keen were 47s. 9d.; 
United Steel 27s.; Colvilles 26s. 9d.; and, 
awaiting the forthcoming dividend, Babcock 
& Wilcox rose to 76s. Dunlop Rubber at 
77s. have also advanced strongly in antici- 
pation of the dividend statement. Elsewhere, 
General Refractories rose afresh to 25s. 14d. 
Helped by the Pinchin Johnson dividend and 
profit increase, paint shares were higher, 
where changed. Pinchin Johnson’ were 
60s. 6d.; Lewis Berger £82; and International 
Paint £72. Similarly, textile shares have 
been helped by the increased J. & P. Coats 
payment, and Courtaulds at 55s. and British 
Celanese at 33s. 9d. have firmed up further 
on the removal of the rayon excise duty. 


Purther consideration of the results brought 
in buyers for Associated Electricai Industries 
which have advanced to 84s. 6d.; as recently 
announced, Vickers has re-acquired a share- 
holding and thus revived its old association 
with this company. There has also been in- 
creased demand for General Electric, which 
rose to 97s.; and Crompton Parkinson were 
338s. Cements were helped by the Tunnel 
Cement results and shares of the latter were 
5ls., while Associated Cement have risen to 
69s. 3d., and elsewhere, British Plaster 
Board were 32s. 


Triplex Glass 10s. ordinary units 


strengthened to 36s. 6d. and United Glass 
Bottle have been firm at 83s. 9d. on the finan- 
cial results. The latter company appears to 
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have been a substantial E.P.T. payer in 
recent years, as has Sangers. The 5s. shares 
of the latter moved up to 35s. 9d. Elsewhere, 
Greefi-Chemicals 5s. ordinary were 14s. 6d., 
and Major & Co.’s 2s. ordinary 4s. 3d. Oils 
have been prominent with Anglo-Iranian at 
the new high level of £7 15/16, Shell £54, 
Burmah Oij 83s. 9d., and Canadian Eagle 
advanced to 39s. 14d. Awaiting the results 
there has been considerable activity in C. C. 
Wakefield shares, which, after touching 
85s. 6d., encountered profit-taking and came 


back to 83s. 9d. 





British Chemical Prices 
Market Reports 


ONTINUED pressure for supplies 

characterised nearly all sections of the 
judustrial chemicals market during the past 
week, and the call for contract deliveries 
was almost as great as prior to the fuel 
crisis. There have been no important price 
changes but the undertone remains strong. 
While the volume of overseas inquiry has 
continued on good scale, offers for export 
have been very much restricted by the 
home market. Similar conditions apply to 
the coal-tar products market, where there 
has been no outstanding feature. 


MANCHESTER.—An easing of the fuel sup 
ply situation is improving prospects for 
both production and consumption of heavy 
chemical] products in the Lancashire area. 
On the Manchester market during the past 
week a strong undertone has been apparent 
throughout. Inquiry for caustic soda, soda 
ash and other alkali products has heen 
active and persistent pressure for actual 
deliveries of these materials, as well as of 
®» wide range of others, has been reported 
from home users. Shippers have also again 
been in the market, but they are not finding 
it easy to secure firm promises in respect 
of export business. Most classes of fertili- 
sers are meeting with a steady demand and 
this is also reported in the tar products, 
the majority of which are moving promptly 
into consumption. 

GLaAscow.—The Scottish heavy chemical 
trade has improved during the past week, 
supplies of many materials becoming easier. 
In the export trade inquiries have been as 
numerous as before, particularly for bleach- 
ing powder and precipitated chalk. Diffi- 
culties are being experienced in obtaining 
confirmation of orders due to high shipping 
freight rates, particularly for sulphuric 
acid. There have been a number of cases 
reported of overseas buyers being willing 
to pay f.o.b. prices, but stating that the 
freight rates from this country are too high, 
particularly in comparison with those from 
America. 
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Patents in the Chemical Industry 


The following information is prepared from the Official Patents Journal. Printed copies of specifications accepted 
may be obtained from the Patent Office, Southampton Buildings, London, W.C.2., at 1s. each. 


Complete Specifications Open to Public 
Inspection 

3: 4-Di-(P-hydroxypheny]l)-hexonediol-3.4. 
—Roche Products, Ltd. Sept. 14, 1945. 
22405 / 46. 

Gas suitable for chemical syntheses.— 
Soc. Anon. Forni ed Impianti Industriali 
Ingg. de Bartolomeis. June 10, 1943. 
4698 / 47. 

Distillation furnaces.—Soc. Anon. Forni 
ed Impianti Industriali Ingg. de Bartolo- 
meis. Aug. 29, 1940. 4699-4860 /47. 

Process for preparing halogen—containing 
high molecular substances. — Bataafsche 
Petroleum Maatschappij. Sept. 29, 1945, 
34996 / 45. 

Process for the decolourisation of articles 
produced from halogen—containing high 
molecular compounds.—Bataafsche Petro- 
leum Maatschappij. Sept, 29, 1945. 
35283 / 45. 

Compounds having vitamin A activity.— 
Ortho Pharmaceutical Corporation. 
Sept. 20, 1945. 9438/46. 

Directly obtaining non-hygroscopic ter- 
nary fertilisers.—Soc. de Produits Chimi- 
ques et Engrais D’Auby. June 29, 1945. 
6178-79 / 47. 

Lubricating oil compositions.--American 
Cyvanamid Co. July 30, 1942. 14273, 45. 

Reaction of enol esters with anhydrides.— 
Carbide & Carbon Chemicals Corporation. 
Oct, 5, 1945. 27622/46. 

Amines and quaternary ammonium salts. 
—Ciba, Lid. Oct. 4, 1945, 28556-57/46. 

Monoazo-dyestuffs.—Ciba, Ltd. Oct. 4, 
1945, 28558 / 46. 

Polymeric materials —E. I. Du Pont de 
Nemours & Co, Oct. 7, 1941. 13933 /42. 

Pesticidal compositions.—B. F. Goodrich 
Co. Oct. 1, 1945, 25069/46. 

Beta-aroxy carboxylic acid compounds.— 
B. F. Goodrich Co. Oct. 5, 1945. 25945/46. 

2-mercapto-4-keto-5, 6-dihydro 1, 3, 4- 
thiazine.—B. F. Goodrich Co. Oct. 5, 
1945. 26121/46. 

Beta-chloro and beta bromo carboxylic 
acids.—B. F. Goodrich Co, Oct. 5, 1945. 
26122 / 46. 

Beta substituted carboxylic acid com- 
pounds.—B. F. Goodrich Co. Oct. 5, 1945. 
269579 / 46. 

Beta-thio carboxylic acid compounds.— 
B. F. Goodrich Co. Oct. 5, 1945. 26580/46. 

Beta (heterocylic-thio) propionic acid.— 
B. F. Goodrich Co. Oct. 5, 1945. 26581/ 46. 

Beta - dithocarbamyl carboxylic com- 
pounds.—B. F. Goodrich Co. Oct. 5, 1945. 
26582 / 46. 

Polycarboxylic acids.—B. F. Goodrich 
Co. Oct. 5, 1945. 26821/46. 


Beta-thio-carboxylic acid compounds.— 
B. F. Goodrich Co, Oct, 5, 1945. 26822 /46. 


Recovering ammonia from  ammonia- 
containing gases. — Koppers Co., Inc. 


Oct. 4, 1945, 4531/46. 

Regenerating bauxite.—N.V. De Bataaf- 
sche Petroleum Maatschappij. Oct. 4, 1945. 
26493 / 46. 

Selenium which is additioned by small 
quantities of substances for the purpose of 
increasing its conductivity.—N.V. Philips’ 
Gloeilampenfabrieken. Oct. a, 1945. 
28911 / 46. 

Treating selenium.—N.V. Philips’ Gloeil- 
ampenfabrieken. May 24, 1944. 7053/47. 








Czech Patents Decree 


ONSIDERABLE importance appears to 

be aitached to a decree issued recently 
by the Czechoslovak authorities to the effect 
that all owners of Czechoslovak patents 
rights to which a material value had been 
attached on and after November 15, 1945, 
have to register with the appropriate author- 
ities and make a declaration regarding the 
value of their rights. Based on this declara- 
tion, a levy of 5 to 30 per cent of the value 
declared will have to be paid not later than 
45 days after the end of March, 1947. A 
failure to make this declaration may lead 
to a sequestration of the patent rights in 
question, 

Although patents to which no material 
value is attached are exempt from this 
decree, it is, nevertheless, being feared that 
a sequestration may take place because the 
authorities may not always agree with the 
declaration of the patentee. The far-reach- 
ing eftects of this decree become obvicus if 
the fact is borne in mind that it does not 
merely apply to patent rights valid on the 
territory of the Czechoslovak Republic 
which, in some cases, form the basis for 
production under licence agreements, but 
also the import of goods made according to 
patented process abroad. However, it is 
admitted that in the latter case valuation 
may %e most difficult if not impossible. It 
appears that this measure has bee” issued so 
as to raise revenue, but it is doubtful 
whether its iong-term effects will be benefi- 
cial to the country’s economy. 





TRIBASIC PHOSPHATE OF SODA 
Free Running White Powder 
Price and sample on application to : 


PERRY & HOPE, LIMITED, Nitshill, Glasgow 
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40 years’ experience 
enables us to supply 


| BELTING 


ENDLESS VEE ROPES 


of- 
Superlative Quality 
LARGE STOCKS ... PROMPT DISPATCH 


FRANCIS W. BURSLEM-Stoke-on-Trent 
HARRIS & Co. Ltd. Witte 




































































Vacuum Physical Laboratories 


(BOSCH ELECTRONICS) 





—= Vacuum Physics Specialists 
Electronic Engineers 
Manufacturers of 


RADIO HEATERS 


(DIELECTRIC & INDUCTION) 


SPECIAL AMPLIFIERS 
COLORIMETERS & pH METERS 
Ask for Expert Advice 


DUNBAR WORKS, DUNBAR ST. 


WEST NORWOOD, 5.E.27. 
TELEPHONE : GIPSY HILL 3351, 4671 
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THE B.A.C. TO-DAY 


T his brochure... 


which presents a complete 
picture of the activities and 
achievements of the British 
Association of Chemists, 
pioneer Trade Union in the 
Chemical Profession, is of 
interest to all chemists and 
pharmacists and will be sent 

. free of charge to any reader 
of this journal who cares to 
send a postcard with name 
and address to :-— 


Cc. B. WOODLEY, F.R.C.A., F.C.I1.S., 
General Secretary. 


BRITISH ASSOCIATION OF CHEMISTS, 
EMPIRE HOUSE, 
175 PICCADILLY, LONDON, W.1. 




















EDUCATIONAL 
Great Possibilities for 
QUALIFIED CHEMICAL ENGINEERS 

AST and far-reaching developments in the range of 
V poncetime per and — of the Chemical 

ustry Mean profession of Chemical Engineer- 
ing will be of great importance in the future and one 
which will offer the ambitious man a career of out- 
standing interest and high status. The T.1.G.B. offers 
a first-class training to candidates for the Chemical 
Engineering profession. 


record total of passes including— 
FOUR ‘* MACNAB”’ PASSES 


and 
THREE FIRST PLACES 
Wrive to-day for the “ * Guide to Success ”— 
free—containing the world’s widest choice of 
yt - , B  ~ Process 
orks Design and Operation, 
ment—and iach o alone gives 


D 
Regulations for A.M.I.Chem.E., A.M.I.Mech.E.., 
A.M.I1.E.E., C. & G., B.Sc., etc. 


THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN 
219, Temple Bar House, London, E.C.4 


AUCTIONEERS, VALUERS, Etc. 


DWARD RUSHTON, 
(Established 1855). 





SON AND KENYON 


uctioneers’ Valuers and Fire Loss Assessors 

CHEMICAL WORKS, PLANT AND 
MACHINERY, 

York House, 12 York Street, Manchester. 


of 


Telephone 1937 (2 lines) Central, Manchester 
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SITUATIONS VACANT 


NALYST required for Public Analyst’s Laboratory 

in Central London. Good and interesting experience 
obtainable. Salary £350 to £500, according to qualifica- 
tions. Apply Box No. 2442, THE CHEMICAL AGE, 154, 
Fleet Street, London, E.C.4. 


OOTS Pure Drug Company Limited invite applica- 

tions for the position of Chemist in charge of their 
Chemical Development Laboratory. The applicant must 
be a good organic chemist, preferably with experience in 
chemical engineering. An attractive salary will be paid 
to the right man. That position will be permanent with 
superannuation and good prospects. Applications should 
be addressed to the PERSONNEL MANAGER, Station 
Street, Nottingham. 


CHEMISTS OR ENGINEERS required for supervision 
of chemical processes. Some shift work necessary in 
the early stages. Initial salary in the order of £450 per 
annum. Reply, giving full details of age, qualifications 
and experience, to Box No. 2443, THE CHEMICAL AGE, 
154, Fleet Street, London, E.C.4. 


NGINEER for London Office, age 30-40, preferably 

qualified for specialised plant installation. Drawing 
office experience. Chemical knowledge desirable. 
Interesting and responsible job with opportunity for 
rapid advancement for man with initiative. Apply Regent 
0856 or Box No. 2450, THE CHEMICAL AGE, 154, Fleet 
Street, London, E.C.4. 


PLANT Chemists urgently required for Process Plant 
Operation by large company operating in the Middle 
East. Applicants need not be Graduates but should 
have had a chemical training up to Inter. B.Sc. or 
Nationa] Certificate Standard with experience of shift 
work in either a gas, coke oven or chemical works. Age 
not over 30. Salary in sterling between £540 and £600 
per annum, plus generous allowances in local currency, 
with free furnished bachelor accommodation, passages 
out and home, medical attention, also kit allowance and 
Provident Fund benefits. Apply, stating age, qualifica- 
tions and experience, etc., to Dept. F.22, Box No. 2435, 
THE CHEMICAL AGE, 154, Fleet Street. London, E.C.4. 





AGENCY 





INDIA 


An old and well established company with 

large export and import connections is 

prepared to undertake the representation 
of first class Manufacturers. 


Full particulars to:— 
POST OFFICE BOX NO. 12, 
AMRITSAR. 




















WANTED 


ONDON Exporters desire contact with efficient 

brokers able to offer Industrial and Fine Chemicals, 
also Coal Tar Products, Tanning and Paint Materials, 
ez-works or F.O.B. Pay cash in London when goods 
available, arrange shipments, Write to Box No. 2448, 
THE CHEMICAL AGE, 154, Fleet Street, London, E.C.4. 





GPACE required for kilning or oven treatment of fine 
powders to 750°-1000° C. in small lots. Box No. 2444 
THE CHEMICAL AGE, 154, Fleet Street, London, E.C.4. 


ANTED.— Supplies of Nitre Cake in ten-ton lots. 
Box No. 2126, THE CHEMICAL AGE, 154, Fleet Street 
London, E.C.4. 
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FOR SALE 


NEW 250-gallon Stainless Steel Storage Vessels, 
mounted on welded skirt band, fitted with 2 in. 
dia. outlet, 45 in. dia. by 48 in. deep. 


NEW 100-gallon Stainless Steel Trolley-type Storage 
essels, mounted in mild steel frame fitted with 
castors, 2 ft. 10? in. dia. by 2 ft. 11 in. deep. 


NEW 50-gallon Stainless Steel Trolley-type Storage 
Vessels, mounted in mild steel frame, fitted with 
castors, 2 ft. 10? in. dia. by 1 ft. 11 in. deep. 


NEW 100-gallon Stainless Steel Storage Tanks, 
mounted on welded skirt band, fitted with two 
) handles, 2 ft. 10¢ in. dia. by 2 ft. 11 in. 

eep. 

Stainless Steel Storage Tanks, 
mounted on welded skirt band, fitted with two 
carrying handles, 2 ft. 10? in. dia. by 1 ft. 11 in. 
deep. 

NEW 20-gallon Stainless Steel Storage Tanks, 
mounted on welded skirt band, complete with 
loose fitting lid, two carrying handles. No outlet. 


NEW 8-gallon Stainless Steel Storage Tanks, 
mounted on welded skirt band, complete with 
loose fitting lid, two carrying handles. No outlet. 


10-gallon Stainless Steel Boiling Pans by A. P. V., 
mounted on pedestal base, fully jacketed. No 
outlet. As new. 


GEORGE COHEN SONS & CO., LTD., 
SUNBEAM ROAD, PARK ROYAL, LONDON, N.W.10 
and STANNINGLEY, near LEEDS. 


S NEW. Circular and Rectangular Doulton Ware 
Tanks, 100 and 200 galls. approx. Soya Foops LTD., 
Springwell Lane, Rickmansworth, Herts. 


TR Receivers, 40, dished ends, 4 ft. 6 in. by 22 in. dia. 

tested 120 Ibs. hydraulic, £5 each inspected Hatcham 
Road, 8.E.15. THOMPSON & SON (Millwall) Ltd., Cuba 
Street, Millwall, London, E.14. 


Oa me ge = AN =~ and VEGETABLE, horti- 

tural, burning, filtering, disinfecting, medicinal, 
Mn my also lumps yo and granulated ; estab- 
lished 1830 ; contractors to H.M. Government.—THOS. 
HILL-J ONES, Ltp., “ Invicta ” Mills, Bow Common Lane, 
London, E. Telegrams, ** Hill-Jones, Bochurch London.” 
Telephone 3285 East. 


CHEMICAL PLANT, LINED WITH 7 LB. SHEET LEAD. 
W.I. Circular Tank, 6 ft. 104 in. dia. by 7 ft. 8 in. deep, 
3 in. side bottom outlet flanged with lead valve. 


WOODEN TANK, 10 ft. by 3 ft. by 4 ft. deep, fitted with 

14 in. dia. coil, 9 "ft. by 12 ft. 

2 Wooden Tanks, 12 ft. by 3 ft. 6 in. by 3 ft. deep and 

10 ft. 9 in. by 3 ft. 8 in. by 3 ft. deep. 

Box No. 2447, THE CHEMICAL AGE, 154, Fleet Street, 
London, E.C.4. 


NEW Stainless Steel Vertical Cylindrical Tanks, 25, 
50 and 100 gallon capacity, either with handles, 
or mounted in rubber castored cradle. 

Also Stainless Steel Water-jacketed Pans with similar 
capacity, arranged for heating by water, oil, gas, elec- 
tricity or steam. 

Also Mild Steel Jacketed Pans for 50 Ib. and 80 Ib. work- 
ing pressure, 20/300 gallons capacity. 

DELIVERY three months. 


THE MANICRAFT ENGINEERING COMPANY LIMITED, 
Pryme Street Mills, off Chester Road, Hulme, 
Manchester, 15. 


TANKS. 


EVERAL thousand Reetangular for immediate 

delivery. Capacity, 1050 to 1100 galls., size 7 ft. by 
5 ft. by 5 ft. ew condition, 4 in., plate, substantial 
construction, all welded, heavily reinforced. Further 
details and price to: AYER, NEWMAN & CO., LTD., 
15, Arundel Street, London, W.C.2. Temple Bar 
9711/2/3. 
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FOR SALE 
MORTON, SON & WARD LTD. 
OFFER 


SELECTED ITEMS FROM STOCK. 
ON E—42 in. latest type all electric underdriven Manlove 
Alliott Hydro, 400/3/50 cycles supply. 
THREE—300 g.p.h. De Laval Industrial Separators, 


400/3/50. 

TWO—100 g.p.h. De Laval Industrial Separators, 
400/3/50 

TW O—300 g.p.h. Industrial Separators, by Hopkinson. 

THREE—120 g.p.h. Industrial Separators, 400/3/50, 
by Hopkinson. 

SEVERAL 3,000 g. p.h. Gwynne Centrifugal Pumps with 
3 h.p. Crompton Parkinson 400v./3 ph./50 cy. 
motors. (New and unused). 

ONE—20 in. by 8 in. Triple Roll Angular Granite Paint 
Refiner by Brinjes & Goodwin. 

ONE 17} in. by 8 in. Triple Roll Horizontal Steel 
Refiner by Torrance. 

ONE—20 in. Keenok Disc Bar Mill, (latest type). 

ONE—Latest type 6 in by 64 in. 100 lbs. per sq. in. 
Twin Cylinder Broom & Wade Compressor, vee 
rope drive with Receiver 3 ft. 9 in. dia. by 5 ft 


deep. 

ONE—High pressure M.S. steam jacketed Boiling Pan, 
4 ft. 6 in. by 2 ft. 8 in. by 6 ft. deep inside. 450 
gallons capacity. 

ONE—High pressure M.S 
4 ft. 6 in. by 2 
gallons capacity. 

ONE—High pressure M.S. steam jacketed Boiling Pan, 

4 ft. by 4 ft. by 4 ft. deep. 400 gallons capacity. 

SEVERAL— 1,100 gallon enclosed welded Storage Tanks, 
7 ft. by 5 ft. by 5 ft. (As new). 

MORTON, SON & WARD LTD., 
WALK MILL, DOBCROSS, Nr. OLDHAM, LANCS 
*Phone : Saddleworth 437. 


. Steam jacketed Boiling Pan, 
ft. 8 in. by 4 ft. 8 in. deep. 350 


METAL Powders and Oxides. ae Limited, 167, 
Victoria Street, London, 8.W.1 








MACHINERY : TANKS 


Oa FAA E 


OVERDRIVEN CHANGE PAN 
MIXER or WHISK, comprising gate 
type mixing gear, with stainless steel 
container 18 in. dia. by 20 in. deep ; 
rising and falling platform. 

Unused TIMBER TANK 3 ft. by 3 ft. by 
3 ft. 6in. deep, 23 in. thick timber, with 
tie rods. 

Two vertical open top steel LEAD 
LINED TANKS, 4 ft. by 4 ft. by 3 ft. 
deep, heavily constructed and lined with 
# in. lead. 

Horizontal Recessed plate type FILTER 
PRESS by Dehne, having five recessed 
cast iron plates 18 in. square, making 
cakes about } in. thick. 

Two New welded mild steel STEAM 
JACKETED BOILING PANS 10 
gallons capacity, constructed from ~ in. 
plate and suitable for 80 Ibs. working 


pressure. 
REED BROTHERS 


(Engineering) LIMITED 
Bevis Marks House, Leneen, E. C.3. 


*Phone : 
AVEnue 1677. Replant Aid. “heaton 























xlvi THE CHEMICAL AGE 


FOR SALE 


ORTABLE factory, and warehouse cranes supplied 

5 cwt. to 3 tons capacity. Lifts 8 ft. to 15 ft. Lifting 
gantries also made. Cranes made to any special design. 
LANGLEY, 41, Cranley Road, Ilford, Essex. 


2 Vertical Stearine Presses 
1 Hydraulic Baling Press 
2 Shirtliffe Baling Presses 
48 in. Belt-driven Hydro 
42 in. Under-driven Hydro 
Jacketed Mixing Pan, 7 ft. dia., 9 ft. deep 
7 various Filter Presses 
Several Copper-built Enclosed Tanks 
Ball-bearing Gravity Conveyor, 6 in. pitch, 14 in. wide, 
8 ft. lengths 
Band Conveyors, 30 ft. and 40 ft. centres by 12 in. wide 
12 Vertical Weir & Hall Steam Pumps 
Several small Steam-jacketed C opper Pans 
Plant and Frame Filter Press, 19 in. square 
Three C.1. Sectional Tanks 
Several Bail Mills, 6 ft. 6 in. by 6 ft. 8 in., Silex-lined 
batch type, with driving gear and clutch 
Premier Filter Press by Mather & Platt, 32 in. sq., 
fitted 26 ribbed plates and 27 frames, bottom corner 
feed, tap outlets, es gle lever closing gear. 
Vertical Boiler, 7 ft. 3 ft., 80 Ib. pressure 
34 size Harrison C ee Disintegrator 
24 Size Harrison Carter Disintegrator 
Iwel-Laab size 0 Melter, motorised 
sand Conveyor, 41 ft., with 15 in. belt 
Write: RICHARD SIZER, LIMITED, ENGINEERS, 
CUBER WORKS, HULL 
Phone : 98 Staines. 
600-04 LLON Steel Still Column and Condenser, Steel 
Tubular Condenser, 18 ft. long 150—1 in. tubes. 
2 Earthenware—Stainless Mixers, 200 galls. Several 
Earthenware Rectangular Containers. Jacketed Steel 
Pan, 5 ft. 6 in. by 2 ft. 8 in. 
HARRY H. GARDAM & CO. LTD. 
STAINES. 
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FOR SALE 


1000 STRONG NEW WATERPROOF APRONS: 
To-day’s value 5s. each, Clearing at 30s 
dozen. Also large quantity Filter Cloths, cheap. Wilsons, 
Springfield Mills Preston, Lancs. Phone 2198, 


SERVICING 


GBIN DING, Drying, Screening and Grading of 
materials undertaken for the trade. Also Suppliers 
of Ground Silica and Fillers, etc. JAMES KENT, LTD., 
Millers, Fenton, Staffordshire. Telegrams: Kenmil, 
Stoke-on-Trent. Telephone: 4253 and 4254, Stoke-on- 
Trent (2 lines). 


RINDING of every description of chemical and 

other materials for the trade with improved mills.— 
THOS. HILL-JONES, LTD., “ Invicta ” Mills, Bow Common 
Lane, London, E. Telegrams: “ Hill-Jones, Bochurch, 
London.” Telephone 3285 East. 


LONDON FIRM offers complete service packing pow- 

ders of all descriptions, also liquids and chemicals. 
Long runs only. Containers and packing cases for home 
and export, made on premises. Near to docks. Own 
rail sidings. Box No. 2331, THE CHEMICAL AGE, 154, 
Fleet Street, London, E.C.4. 





ULVERISING and grading of raw exr 
DOHM LTD., 167, Victoria Street, London, S.W.1 


EPAIRS to all types of Laboratory Equipment 


promptly executed. 
R. GEE & CO., 
1257. Pershore Road, 
Birmingham. 


PATENTS & TRADE MARKS 

ING’S PATENT AGENCY, LTD., (B. T. King, 

A.I.Mech.E., Patent Azent), 146a, Queen Victoria 
Street, London, E.C.4. ADVICE Handbook, and 
Consultation free. Phone: City 6161. 





STOVE- 





The Firmof Broughs was established 40 
years ago, and to-day they are known 
throughout the world as capable 
Drum Makers, always helpful and 
adaptable. The range of drums made 
is comprehensive, and enquiries are — 
invited for packages as illustrated = 


E.A.BROUGH & CO.LTD 


PRINTED, 
‘PAINTED or 


ENAMELLED 














LIVERPOOL & SPEKE 
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JUDACTAN | |SWIFT 


ANALYTICAL & COMPANY PTY. LTD. 
Specialising in 
REAGENTS iecivenscssmina 
MATERIALS FOR MANU- 


W | T a { FACTURING INDUSTRIES 
THROUGHOUT AUSTRALIA 


AND NEW ZEALAND 
A C T U A i Open to extend connections with 
BRITISH MANUFACTURERS 


ie A T C ra Head Office : 26/30, Clarence St., Sydney 
N.S.W. and at Melbourne, Adelaide, Perth, 


Brisbane and Wellington, N.Z. 


A id A LY . i S Cable Address : SWIFT, SYDNEY 


Bankers : Bank of New South Wales, 


























* B.I.F. STAND A.1094 Sydney and London. 
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Mrning to hd 


A simple rotation of the handle of the NEOPOST Franking 





od gccoune 





Machine and another outgoing letter or card is franked, 
postmarked and impressed with an advertising * 
slogan of the originator’s choosing. In any 
office, the NEOPOST can be a vital factor 


for time—and temper-saving—in those last pe U & 
crowded minutes of the business day. nN ys 
—" 


0p 
FRANKING MACHINE 


Yj” 





<i! No pCh> FULL PARTICULARS FROM 
FRE ¥ VES RONEO NEOPOST Ltd., Victoria House, Southampton Row, 
ee ee, a, Se London, W.C.|I. Tel. HOL. 4933. Branches throughout the country 
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Products of the 


fenn OX Foundry Co. Ltd. 


include all alloys of Copper and 

aluminium, for the Chemical 
Industry. 

Glenville Grove, London, S.E.8 

Specialists in corrosion problems 
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LACTIC ACID 
SULPHONATED OILS 
TANNERS’ MATERIALS 


BOWMANS (WARRINGTON), LTD 


CHEMICAL MANUFACTURERS 
Moss Bank Works Near WIDNES 


























LIGNUM VITAE TAPS 
FOR HARD WEAR AND LONG LIFE 


FILTER CLOTHS 
PRESS CLOTHS 
OF ALL TYPES 


PREMIER FILTERPRESS CO. LTD. 
GROSVENOR CHAMBERS, WALLINGTON 
Tel: WALLINGTON 1635 























“LION BRAND ” 
METALS AND ALLOYS 





MINERALS AND ORES 
RUTILE, ILMENITE, ZIRCON, 
MONAZITE, MANGANESE, Etc. 


BLACKWELL’S 
METALLURGICAL WORKS LTD. 
GARSTON, LIVERPOOL, 19 
ESTABLISHED 1869 























For all kinds of Acid Lifting, Haughton'’s Centrifugal 
and Plunger Pumps in Regulus and tronac Metal 





Send for Illustrated List 


HAUGHTON’S METALLIC CO. Ltd. 
30, 8T. MARY-AT-HILL, LONDON, E.C.3 



















LEICH 
&SONS 
METAL 
WORKS 


Ortando St 
BOLTON. 


COTTON BAGS 


LINERS for SACKS, BARRELS and BOXES 



















WALTER H. FELTHAM & SON., LTD. 


Works, Tower Bridge Road, 
London, S.E.! 


imperial 

















For service and 
satisfaction Let us quote for COM 


TE TARPLANTS; 
NEW STILLS OR 
REPAIRS; RIVETED 
OR WELDED, Benzol 
Stills, Tanks, |acketed 
Pans and ail types of 


STEEL 

PLATE 

WORK 
for chemical processes 


LEEDS & BRADFORD. 
BOILER CO., LTD 


STANNINGLEY, 
near LEEDS 
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A resistance of exceptionally robust 
construction, wound on high quality 
vitreous enamelled tubes. Nickel- 
copper alloy wire is used for the 
resistance, 


An ideal product for use in 
LABORATORIES SPEED CONTROL 

TEST EQUIPMENT 

BATTERY CHARGING 


Good delivery Available 3 to 4 weeks 


——— 
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LEAFLETS AND ENQUIRIES :- 


100, VILLAGE WAY, LONDON, N.W.1IO. 














FOR REDUCING CHEMICALS TO THE 


MADE 


70, VICTORIA ST., LONDON, 58.W.1. 


Telephone—Victoria 2958. 
Telegrams—Pulgrind, Sowest, London. 


























FIXED & PORTABLE 
CONVEYORS 
FABRICATED 
STEELWORK 








Sees, 


" 14in. Belt. 25ft. Crs. 


Suitable for a wide 
variety of materials 


Phone: BILLESDON 26I 





























WHITE & GREY 
PLAIN 


ANTIQUE 
CRINKLED AND 
EMBOSSED 
ALL SIZES IN 
SQUARES 
CIRCLES 
AND 
FOLDED 
FILTERS 
ROLLS MADE 
TO ORDER 
FREE SAMPLES 
SUBMITTED 
ON REQUEST 
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. 633 MILL 


‘POSTLIP “ENGLISH 
FILTER PAPERS 


Manufactured in annually tncreasing quantities for upwards of fifty years 





See report of tests made by the National Physical Laboratory Copy on request 


PURE FILTERINGS FOR LABORATORY AND ALL 
INDUSTRIAL PURPOSES 
Crinkled Grey and White, punched to use in 
Presses for Oil and Varnish, embossed White 
for Varnish. Special thick White for Spirit 
Varnish. Extra thick punched for Transformer 
Oil Filter Presses. White and Grey Circles for 
Beet Sugar Factories. 
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POSTLIP MILLS, WINCHCOMBE, 


{‘rik 


“<LTENHAM 
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The eit T.EX 
motor with integt@ 
cooling circuits isa@ 
the corrosive and 
Chemic 
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